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CHAPTER 1 
SST RS TPIS] 


Digits 


1. The astronauts in the picture at 
the left have just begun a space 
flight. As one of the instruments 
on the panel shows, the flight is 9 
minutes old. What numeral ap- 
peared in this place just before the 
launching? What numerals other 
than O and 9 have appeared in this 
place since the launching? 

We call each of these ten numerals 
a digit. 


2. Suppose another minute passes 
and the flight is ten minutes old. 
Now what digit would appear in the 
first place at the right of the instru- 
ment? What digit would appear in 
the second place? 


3. When the flight is ninety-nine 
minutes old, what digits will appear 
in the first two places at the right 
of the instrument? Another minute 
passes. Now what digits appear in 
the first two places? What does the 
digit 1 in the third place mean? 


4. Has the instrument recorded 
each of the first one hundred minutes 
using only ten digits? Would any 
more than ten digits be needed to 
record another hundred minutes? 
another thousand minutes? another 
hundred thousand minutes? 


5. Another space flight has been 
launched from an unknown planet 
far off in space. The space people 
who launched this flight have only 
three “digits” in their numeration 
system: a nil ©, a wog —, and a 
toggle . 

Before launching, their timing in- 
strument showed a nil, ©, which 
meant no time units had passed. 
After launching, a wog, —, appeared 
to show that one unit of time had 
passed. Then a toggle showed, which 
meant two units of time had passed. 
What digits in this system would 
appear to show that three units of 
time had passed? 

6. The chart below shows space 
numerals for a set of numbers in 
order beginning with zero. 


three — © 


four —— 
five —t 


Study the chart. Then tell which 
of these names the number six. 
ENS) Lu — Se 
7. Copy the chart in Ex. 6 and see 
if you can write space numerals for 
the next ten numbers. (Hint:—OO 
follows t_t_, as 100 follows 99.) 


€ 


Place value 


1. On page 1 you saw how a few 
digits can be used to name many 
numbers. Our system of numeration 
uses ten such digits. Write them. 


2. Consider just one of these digits 
—the digit 3. Written alone, the 
digit 3 stands for 3 ones. But what 
does the digit 3 stand for in the 
numeral 30? Does the 3 in 30 have 
a value ten times the value it has 
when written alone? 


3. What is the value of. the digit 3 
in the numeral 300? Is its value in 
300 one hundred times its value when 
written alone? 


4. Write a numeral in which the 
digit 3 has a value one thousand 
times its value when written alone. 


5. Does the value of any digit in 
a numeral in our numeration system 
depend upon its place in the numeral? 

Wesay that our system of numera- 
tion is a place-value system. 


6. How many digits are there in the 
numeral below? Does each digit in 
this numeral have the same place 
value? 


7. The first 3 at the right in the 
numeral below stands for 3 ones, but 
the second 3 from the right stands 
for 3 tens, or 30. Is 30 ten times 3? 
Does the second 3 have a place value 
ten times the first 3? 

8. What does the third 3 from the 
right stand for? Is 300 ten times’30? 
Does the 3 in the hundreds place 
have a place value ten times the place 
value of the 3 in the tens place? 


9. What is the place value of the 
fourth 3 from the right? Is 3,000 ten 
times 300? Then is the place value 
of this 3 ten times the place value of 
the 3 just to the right of it? 

10. Each3 in 333,333 has a value _ 
times the value of the 3 just to the 
right of it. 

11. The value of any place in a nu- 
meral in our numeration system is ?_ 
times the value of the place to the 
right of it. In Latin, decem means 
ten. We call our system of numera- 
tion a decimal system. 

12. The decimal numeral 7,000 
names a number that is ?_ times the 
number named by the numeral 700. 


Naming numbers in different ways 


1. In the numeral 376, what digit is in the hundreds place? Does 
the 3 in 376 mean 3 X 100, or 300? What does the 7 mean? the 6? 
Does the following expression name the same number as 376? 

(3 X 100) + (7 x 10) + (6 x 1) 


Does the expression below also name the same number as 376? 


300 + 70+ 6 
— Write a 3-digit numeral for each number named below. 
a b 
2. (5 X 100) + (8 x 10) + (2 x 1) (7 X 100) + (4 x 10) + (4 x 1) 
3. 9 x 100) + 4 x 10) + (7 x 1) 6 x 100) + (1 x 10) + 3 x 1) 


4. In the numeral 4,082, what does the digit 4 mean? To show the 
value of this digit, can we write 4 x 1,000? In the numeral 4,082, 
what digit is in the hundreds place? Does this mean that there are 
zero hundreds in the hundreds place? Does the following name the 
same number as 4,082? 

(4 x 1,000) + (0 x 100) + (8 x 10) + (2 x 1) 
5. Express each number named below in the way shown in Ex. 4. 
3,462 5,871 9,027 2,105 7,200 4,340 

6. What number is named by 3 X 100? by 3X10 10? Are 
3 X 100 and 3 x 10 X 10 different names for the same number? 
In the same way, write two names for 400; for 800. 

7. Do 10 X 100 and 10 xX 10 X 10 name the same number? Write 
a 4-digit numeral for the number named by 4 Xx 10 x 10 x 10; 
by 8 X 10°x 16' x 10, 


— Write a 4-digit numeral for each number named below. 

8. (3 x 10 x 10 X 10) + (2 x 10 x 10) + (5 x 10) + (8 X 1) 
9. (9 x 10 xX 10 x 10) + 6 x 10 x 10) + (1 x 10) +: (3 x 11) 
10. 2 X 10 x 10 x 10) + (© x 10 x 10) + (4 xX 10) + 9 x 1) 
11. Can you express the following as a 6-digit numeral? Try it. 


(7 X 10 X 10 x 10 x 10 x 10) + (8 X 10 x 10 X 10 x 10) 
+ (8 x 10 x 10 x 10) +2 x 10 x 10) + (4x 10) +9 X 1) 


Understanding the system to billions 


1. Look at the numerals in the left 
column of the chart above. Does 
each numeral contain the digit 5? 
Does the digit 5 have the same place 
value in each numeral? 


2. In the first numeral, the 5 means 
5 ones; but in the second numeral, 
the 5 means 5 X 10, or 5 tens. 

As you know, 50 is the product of 
5and10. The5and the 10 are called 
factors of 50. The 10 is used as a 
factor one time to get 50. How 
many 0’s are there in the numeral for 
the product of 5 and 10? 


3. The5 in 500 means5 X 10 X 10, 
or 5 hundreds. How many times is 
10 used as a factor to get 500? How 
many 0’s are there in 500? 


4. In 5,000, does the digit 5 mean 
5 x 10 x 10 X 10, or 5 thousands? 
How many times is 10 used as a 
factor to get 5,000? How many 0’s 
are there in 5,000? 


4 


5. How would you write 50,000 as 
the product of 5 and some 10’s? 
How many times is 10 used as.a 
factor to get 50,000? How many 0’s 
are there in 50,000? 

6. On your paper, copy and com- 
plete the chart shown at the top of 
the page. 

7. We read the numeral 5,000,000 
as “five million.” How many times 
is 10 used as a factor to get 5,000,000? 
How many 0’s are there in 5,000,000? 
Write the numeral for four million; 
for twelve million; for two hundred 
million. 


8. Write the numeral for one thou- 
sand million. How many 0’s are 
there in this numeral? How many 
times is 10 used as a factor to get 
1,000,000,000? Weread the numeral 
1,000,000,000 as “one billion.” 
Write the numeral for five billion; 
for ten billion; for one hundred 
billion. 


The meaning of a billion 


1. Count by 100,000’s to 1 million : 
by 100,000,000’s to 1 billion. 
? 


10 one hundred millions = _?_ 


2. One million is 10 times _2.. 
Ten million is 10 times _?.. 
One hundred million is 10 times _?.. 
One billion is 10 times _?.. 


3. Read these numerals. 
e 1,485,629,743 e 7 ,328,000,000 
e 12,722,000,405 e 620,042,000 


4. Write numerals using digits for 
the numbers named below. 


e one million e ten billion ten 
e two billion eight hundred million 


e seven billion six hundred sixty- 
five. 


5. In the numeral 1,485,629,731, 
what number does the 1 on the right 
stand for? What number does the 3 
stand for? the 7? What number 
loes each of the other digits stand 
or? 

e If the 4 in 1,485,629,731 is 
‘hanged to a 7, how is the value of 
he number changed? 

e If the 1 on the left is changed to 
. 3, how is the value of the number 
hanged? 


6. Write a numeral for the greatest 
umber you can, using only 6 digits; 

digits; 10 digits. Read each nu- 
ieral you wrote. 


7. Write the numeral that names 1 
greater than each number you named 
in Ex. 6; 100 greater; 1,000,000 
greater. 


8. Write the numeral that means 10 
times each number you named in 
Ex. 6. 


9. Bob has been collecting stamps 
for ayear. He has 1,000 stamps. If 
he continues collecting the same 
number of stamps each year, he will 
have 10,000 stamps in _?. years. 


_ XX 1,000:= 10,000 


e How many years would it take 
Bob to collect 1 million stamps? 


— X 1,000 = 1,000,000 


e How many years would it take 
Bob to collect 1 billion stamps? 


—_ X 1,000 = 1,000,000,000 


10. If a man could spend a dollar a 
minute without stopping, it would 
take him about 19 years to spend 
$10,000,000. About how long would 
it take him to spend a hundred mil- 
lion dollars? 1 billion dollars? 10 
billion dollars? 


11. If you said one number name 
each second without stopping, it 
would take you almost 32 years to 
count to 1 billion by ones: About 
how long would it take you to count 
to 2 billion by ones? to 10 billion? 
to 100 billion? 


Roman numerals 


Numerals are symbols or names 


for numbers. The numerals we use 
in our decimal system are called 
Hindu-Arabic numerals. They were 
developed many years ago by the 
Hindu people of India and intro- 
duced to the Western world by the 
Arabs of Arabia. As you know, this 
system of numeration is based on sets 
of ten and place value. 


1. On the clockface pictured above, 
you can see a set of numerals de- 
veloped by the ancient Romans. 
What number is named by I? III? 
Vv? X? XII? 

2. The Romans wrote III as aname 
for three. Does the Roman numeral 
III name the same number as the 
Hindu-Arabic numeral 111? Ex- 
plain. 

3. What number does VII name? 
Does it name the same number as the 
Hindu-Arabic numeral 511? Ex- 
plain. 

4. Find the Roman numeral for 
four on the clockface. Does IV 
name the same number as the Hindu- 
Arabic numeral 15? 
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5. Does the decimal numeral 11 
name the same number as 10 + 1? 
Does the Roman numeral II name 
the same number as 1+ 1? What 
Roman numeral names the same 
number as 10 + 1? 

6. Does each 1 in 11 name the same 
number? Does each I in II name 
the same number? Is the Roman 
system a place-value system? 

7. The Romans thought of the 
number 2 as the sum of 1 and 1. 
What numeral did they write as a 
name for 2? 

They thought of 20 as 10 + 10. 
What numeral do you think they 
wrote for 20? What numeral did 
they write for 10 + 10 + 10, or 30? 

8. The Romans thought of 6 as 
5 +1, and wrote the numeral VI. 
Is the I at the left or at the right of 
the V? 

They thought of 7 as.5 +1+ 1. 
What numeral did they write for 7? 

XX names 20, so XXII names 22. 
Write the Roman numeral for 33. 

9. XV names 10 + 5, or 15. What 
number does XXV name? XXVII? 
10. If a symbol such as I, V, or x 
follows another symbol of equal or 
greater value, do you add the values 
or find the difference between them? 
11. The Roman numeral for 50 is L. 
Which numeral, XL or LX, is the 
numeral for 50 + 10, or 60? 


12. The Romans thought of 4 as 1 
from 5 (5 minus 1) and wrote IV. Is 
the I at the left or at the right of the 
V? What number is named by VI? 

They thought of 9 as 1 from 10. 
What numeral did they write for 9? 


13. Fourteen is named by the Roman 
numeral XIV. The Romans thought 
of 14.as 10 + (5 — 1). They thought 
of 19 as 10 + (10 — 1). Write the 
Roman numeral for 19. 

What number is named by XXIV? 
by XXIX? by XXXIV? 


14. L names 50, so XL names 10 
from 50, or 2. What number is 
named by XLV? XLVII? XLIX? 


15. Ifa symbol such as I or X stands 
before another symbol of greater 
value, do you add the values or find 
the difference between them? 


16. What do you think it means to 
say the Roman numeration system 
s an additive-subtractive system? 


iy Batt } 100 500 1,000 
EV X L +C -pD M 


- The chart above shows seven 
ymbols used in the Roman numera- 
on system. Use it to write the 
oman numeral that names each 
umber shown below. 
a b c d 

', 200 505 3,000 400 
. 102 95 54 329 


— The Romans thought of IV as 5 
minus 1 and of VI as 5 plus1. Tell 
how they thought of each number 
named below. 


a b co r d 
19-2OX= XXVI LXXIV XVIII 


20. MC MCCI MCM~ XxLIv 


21. What numbers do these Roman 
numerals name? 


[PE OOK, SOO KI, Ty 3 +} 


The three dots at the right of the 
last numeral mean that the pattern 
of numbers continues without end. 
Would the next number named in 
this set be 60? _ Write the Roman 
numeral for 60. . ; 

— Continue to write Roman numer- 
als for the numbers named in the set 
shown above until you reach the nu- 
meral for 100. 


— Study each set of numbers shown 
below to see if you can discover the 
pattern. Then write Roman nu- 
merals for the next ten numbers in 
each set. 


22. {V, X, XV, XX, XXV,...} 
23. {II, IV, VI, VIII, xX, .. -} 

24. {IIL, VI, IX, XID, xy... 
25. {XX, XL, LX, LXXX, C, ---} 
26. The cornerstone of a building 


was laid in MCMXXXI. In what 
year was it laid? 


Sets and numbers 


1. The man in the picture above 
has never learned how to count. He 
cut a notch in the stick for each 
horse as it went out to the fields in 
the morning. Now the horses are 
returning. In picture A, are all the 
horses coming back? How does he 
know? 


2. Picture B shows the same man 
as in picture A. It is a few days 
later, and his horses are again return- 
ing from the fields. Are all the horses 
coming back? How does he know? 


3. Suppose this man who owns five 
horses trades some of his blankets 
for another horse. After he makes 
the trade, what must he do to the 
stick to make sure he will know if all 
the horses return from the field 
each night? Explain. 


4. In picture B, which set has the 
greater number of members, the set 
of notches or the set of horses? Ex- 
plain how the man who cannot count 
can tell this. 


5. What is the number of the set of 
notches in picture B? of the set of 
horses in B? 

To write “5 is greater than 4,” we 
can use this symbol, >, and write 
5 >4. Is the symbol open toward 
the numeral for the greater number 
or the smaller number? 


6. This sentence, 4 < 5, is read “4 
is less than 5.” Is the symbol for “is 
less than” open toward the numeral 
for the greater number or the smaller 
number? 


— Copy each of the following and 
replace the with >, <, or = to 
make a true sentence. 


iene! 


a #UY »b Cc 
7.903 /Use7 4@6 
3.15625 32014 0el 
9.2062 08 lef 
10. 5 X 10 X 10 X 10 » 5,000 
11. XXIX » 30 | 


12. 1 billion 1,000 million 


The number line 


— The exercises below will help you understand the number line. 


1. The drawing in A represents a 
line. A line goes on and on in both 
directions. How does the drawing 
show that the line goes on and on? 


2. In B, any point on the line is 
chosen and matched with the num- 
ber 0. In C you see that a point to 
the right of 0 is chosen to match the 
number 1. Could you choose any 
point you wish to match 1? 

3. The segment from 0 to 1 is used 
‘0 find the point that matches 2. 
‘Low does the distance from 0 to 1 
‘ompare with the distance from 1 to 
‘2 from 2 to 3? 3 to 4? 4 to 5? 
'to6? Is the distance between any 


wo neighboring whole numbers the 
ame? 


When you match points on a line 
with numbers, you have a number 
line. 


4. Move your eyes from left to 
right along number line D shown 
above. Do the numbers become 
greater or do they become smaller? 
Are the numbers named in order? 
As your eye moves from right to left 
along the line, do the numbers be- 
come greater or do they become 
smaller? 


5. What is the greatest number 
named on line D above? Can we 
think of this line as going on and on 
to the right? Then can even greater 
numbers be matched with points on 
this line? 


0 A B C 


3. The number line shown above 
as four points marked on it. The 
‘st point at the left is matched with 
le number 0. Should the point 
arked A be matched with a num- 
Yr greater than O or a number less 
an 0? 


7. Should point B on the number 
line above be matched with a num- 
ber greater than or less than the one 
matched with A? 


8. Which point should match the 
greatest number, A, B, or C? 


Sets and subsets 


Gg = 
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1. What is the number of members 
in the set of automobiles shown in 
the picture above? Are all the auto- 
mobiles alike? Are some of them 
convertibles? Are some of them 
taxicabs? 


2. What is the number of members 
in the set of convertibles in the pic- 
ture? Isa convertible a special kind 
of automobile? 

Then is each member of the set of 
convertibles also a member of the set 
of automobiles? 

We say the set of convertibles is a 
subset of the set of automobiles. 


3. What is the number of the set of 
taxicabs in the picture above? Is 
each member of the set of taxicabs 
also a member of the set of automo- 
piles? Is the set of taxicabs a subset 
of the set of automobiles? 


4. Is the set of taxicabs a subset of 
the set of convertibles? Is the set of 
convertibles a subset of the set of 
taxicabs? 
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5. Think of a set of ten yellow pen- 
cils. Eight of the pencils have sharp 
points. Two of the pencils have 
broken points. Is the set of pencils . 
with sharp points a subset of the set 
of yellow pencils? Name one other 
subset of the set of yellow pencils. 


sao F 


6. Are some of the marbles in the 
set shown above green? Are all of 
the marbles green? What is the 
number of the set of green marbles? 
Is the set of green marbles a subset of 
the set of marbles? Name one other 
subset of the set of marbles. 


7. How many marbles shown in the 
picture for Ex. 6 are blue? Are 
there any members in the set of blue 
marbles in the picture? 

A set that has no members is 
called the empty set. The number 
of members in the empty set is 0 
(zero). 

8. Which of the following are ex- 
amples of the empty set? 

e the set of trucks in the picture al 
the top of the page 

e the set of girls in your class 

» the set of boys in your class 

» the set of pupils in your clas 
who are five years old 


Sets and subsets of numbers 


1. Suppose you are counting the 
cars that pass by a corner. What 
number do you assign to the first 
car? the second? the third? Is 
there any end to the numbers you 
can use to count the cars? This set 
of numbers is the set of counting 
numbers. We show it like this. 


{1, 25 2, 4, 5; we} 


What do the three dots written after 
the 5 mean? 
2. Look at this set of numbers. 
{0, 1, 2, 3, 4, 5a} 

What is the next member in this 
set? the next? Is there any end to 
the numbers in this set? This set is 
called the set of whole numbers. 

If you are told a whole number, 
what can you do to name the next 
greater whole number? 

What member of the set of whole 
numbers is not a member of the set 
of counting numbers? 


3. Does the set of numbers shown 
below continue without end? How 
do you know? 

10, 2, 4, 6, 8, = +} 

Is O the product of O and 2? Is 
2 the product of land 2? Four is the 
product of 2 and 2. Sixis3 x 2. 
Is each number in {0, 2, 4,6, 8, ---} 
the product of 2 and some whole 
number? This set of numbers is 
called the set of even numbers. 


4. If you are told an even number, 
can you tell the next greater even 
number? Explain how you can do it. 

5. Is the set of even numbers a sub- 
set of the set of whole numbers? 


— Which of the following are sub- 
sets of the set of even numbers? 
a b 
6. {2, 3, 4, 5} {2, 4, 6, 8} 
7.. {0,.6, 12,18} -.{5)110,.15,20} 
8. Study this set of numbers. 
11,3; 5; 759) ° 74 

Is there any end to this set of 
numbers? Is each member of this 
set a whole number? 

In {1, 3, 5, 7,9, ---}, is the first 
member an even number? Is the 
second member? Is any member? 
This set is called the set of odd 
numbers. Any whole number that 
is not an even number is an odd 
number. 

9. If you are given the name of an 
odd number, how can you find the 
next greater odd number? 


— Each set below is a subset of the 
set of whole numbers. Which are 
also subsets of the set of even num- 
bers? Which are subsets of the set 
of odd numbers? 
10. {16, 22, 48} 
11. +{0; 2945} 

12. {88, 44, 22} 


{5, 15, 25} 
{3, 9, 15} 
(3, 6, 9, 12} 
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Patterns in sets of numbers 


1. Think of an even number. Add 
1 toit. Is the sum an even number 
oranoddnumber? Think of another 
even number. Add 1 toit. Is the 
sum even or is it odd? 

If you add 1 to any even number, 
do you think the sum will always be 
an odd number? 

2. Think of an odd number. Add1 
to it. Is the sum an even number or 
an odd number? 

When you add 1 to any odd num- 
ber, is the sum ever an odd number? 


3. Add 2 to any even number. Is 
the sum even or is it odd? 

Will the sum of 2 and an even 

number always be an even number? 


4. Add 2 and any odd number. Is 
the sum an even number or an odd 
number? 

Will the sum of 2 and an odd num- 
ber always be an odd number? 


5. Add two even numbers. Is the 
sum even or odd? Add two other 
even numbers. Is the sum even or 
odd? 

Do you think the sum of two even 
numbers will always be even? 


6. Before you add two odd num- 
bers, guess whether the sum will be 
even or odd. Now add two odd 
numbers. Is the sum even or is it 
odd? 

Will the sum of two odd numbers 
ever be an odd number? 
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7. Now add an even number and an 
odd number. Add another even 
number and another odd number. 

Do you think that the sum of an 
even number and an odd number will 
always be even or will it always be 
odd? 


8. When any eveh number is multi- 
plied by 2, is the result an even 
number or is it an odd number? 
When any odd number is multiplied 
by 2, is the result an even number or 
is it an odd number? If any whole 
number is multiplied by 2, is the 
result even or is it odd? 


9. If any whole number is multi- 
plied by an even number, is the re- 
sult even or is it odd? 


10. If any odd number is multiplied 
by another odd number, is the result 
an even number or is it an odd num- 
ber? 


— Tell whether each number named 
below is an even number or an odd 
number. 


a b 
11. 527 + 163 27 X 59 
12. 452 X 697 413 + 3,274 
13. 718 + 846 904 x 38 
14. 245 x 314 698 + 711 
15. 339 + 912 736 X 245° | 


Renaming numbers 


1. The number shown on abacus A 
above is 2,463. Explain how the 
beads on the abacus show that we 
can name 2,463 by saying 2 thou- 
sands 4 hundreds 6 tens 3 ones. 


2. Compare abacus B with abacus 
A. Does 1 thousand 14 hundreds 
name the same number as 2 thou- 
sands 4 hundreds? Then does abacus 
B show the same number as aba- 
cus A? 

Is 1 thousand 14 hundreds 6 tens 
3 ones another way to name 2,463? 


3. Draw an abacus and mark beads 
on the wires to show that still an- 
other name for 2,463 is 1 thousand 13 
hundreds 16 tens 3 ones. 


4. Which of the following decimal 
numerals names the same number as 
4 hundreds 18 tens 6 ones? 


486 4,186 586 


— Write a decimal numeral for each 
number named below. 


5. 15 tens 4 ones 
6. 8 tens 16 ones 
7. 7 hundreds 16 tens 19 ones 


8. How many pennies are equal in 
value to one dime? How many 
dimes are equal in value to one dol- 
lar? Does 2 dollars 8 dimes 4 pen- 
nies have the same value as 1 dollar 
18 dimes 4 pennies? as 2 dollars 7 
dimes 14 pennies? 

9. One name for 284 is 2 hundreds 
8 tens 4 ones. Some other names 
are 1 hundred 2. tens 4 ones, and 
2 hundreds 7 tens —?. ones, and 
_ tens 4 ones. 


— Copy and complete. 


‘10. 32 = _?_ tens 12 ones 


11. 58 = 4 tens ?_ ones 

12. 275 = 2 hundreds 6 tens _?_ ones 
13. 275 = 1 hundred . tens 15 ones 
14. 275 = 2 tens 25 ones 


15. Three names for one number are 
written below. Can you think of at 
least 10 other names for that number? 
234 234 ones 
2 hundreds 3 tens 4 ones 


Approximations for numbers 


0 10 20 
< 


1. Jim had 80 cents. He wanted to 
buy a book for 49 cents and a pen 
for 19 cents. To find out if he had 
enough money, he thought: ‘49 
cents is almost 50 cents, and 19 
cents is almost 20 cents. So I need 
about 50 + 20, or —2., cents.” 

Did Jim have enough money to 
buy the book and the pen? 

To see if he had enough money, 
Jim approximated the costs of the 
two items. Using approximations 
for numbers is often called rounding 
numbers. 


2. On the number line shown at the 
top of the page, find the point that 
represents 17. Is the point nearer to 
the point for 10 or to the point for 20? 
Is 10 or is 20 a better approximation 
for 17? 


3. Find the point on the number 
line that represents 12. Is this point 
nearer to the point for 10 or to the 
point for 20? Is 10 or is 20 a better 
approximation for 12? 


4. When we use some number of 
tens as an approximation for a num- 
ber, we say we are rounding the 
number to the nearest ten. Is 38 
nearer to 3 tens or to 4 tens? Then 
38 rounded to the nearest 10 is 40. 


30 40 50 


—2—0—0—0 00000 — 0-00-00 00-000 0-0-8008 8-8 > 


— Round each of the following to 
the nearest 10. Use the number line 
at the top of the page if necessary. 

a b Cc d e 
5. 19 21 28 32 44 


6. 27 13 4l 39 16 
7. 36 54 8 92 58 


8. Find the point on the number - 
line for 25. Is this point nearer to 
the point for 20 than it is to the 
point for 30? Is it midway between 
20 and 30? 

When we round numbers whose 
numerals end in 5, we shall agree to 
use the next higher ten as the ap- 
proximation. So 25 rounded to the 
nearest 10 is 3 tens, or .. 


— Round each of the following to 
the nearest 10. 


9. 45 38 64 85 31 
10. 72 94 15 132 165 - 
ii, 59 97 5 


— Round each of the following to 
the nearest 10¢. 


12. 9¢ 12¢ 25¢ 18¢ 21¢ 
13.34¢ 46¢ 41¢ 49¢ 35¢ 
14.62¢ 54¢ 75¢ 83¢ 98¢ 


More approximations 


0) 100 200 


300 400 500 
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1. Each point marked on the num- 
ber line above represents some num- 
ber of tens. Find the point for 120. 
Is this point nearer to the point for 
100 or to the point for 200? Then 
is 100 or is 200 a better approxima- 
tion for 120? 

120 rounded to the nearest hun- 
dred is 2. 


2. Is the point for 380 nearer to the 
point for 300 or to the point for 400? 
Then which is a better approxima- 
tion for 380: 300 or 400? 

380 rounded to the nearest hun- 
dred is 2. 


3. Is the point for 250 midway be- 
tween the point for 200 and the point 
for 300? The next higher hundred 
shall be used as the approximation 
for a number whose numeral ends in 
50. 

250 rounded to the nearest hun- 
dred is 300. 450 rounded to the 
nearest hundred is —.. 


— Round each of the following to 
the nearest hundred. 


a b c d e 
4. 180 240 450 130 380 


5.225 372 198 417 583 
6. 720 651 77 849 919 


7. Copy the number line shown 
above, but in place of 100, 200, 300, 
400, and 500, write 1,000, 2,000, 
3,000, 4,000, and 5,000. 


8. Is the point for 1,400 nearer to 
1,000 than it is to 2,000? Then 1,400 


rounded to the nearest thousand is 
2 


9. Use your drawing of the number 
line to tell whether 2,600 rounded to 
the nearest thousand is 2,000 or 
3,000. 


10. The next higher thousand shall 
be used as the approximation for a 
number whose numeral ends in 500. 

3,500 rounded to the nearest thou- 
sand is 4,000. What is 4,500 rounded 
to the nearest thousand? 


— Round to the nearest thousand. 


a b c 
11. - 700 1,750 2,410 
12. 6,800 8,500 9,200 
13. 1,500 5,240 2,449 


— Round to the nearest ten dol- 
lars; nearest hundred dollars; near- 
est thousand ‘dollars. 


14. $1,483 $964 $1,850 
15. $6,359 $3,149. $4,500 
16. $5,200 $7,506 $7,466 


Using approximations 


1. Donald read that the distance to 
the moon is 238,857 miles. This 
distance rounded to the nearest ten 
thousand miles is _?_ miles. 

Which is easier for you to remem- 
ber: 238,857 miles or the approxi- 
mation to the nearest ten thousand 
miles? 


2. The distance to the sun is 
92,897,416 miles. What is an ap- 
proximation for this distance to the 
nearest million miles? 

Which is easier to remember, the 
number of miles to the sun, or the 
approximation for that number of 
miles? 


3. The distance around the earth at 
the equator is 24,902 miles. What is 
this distance rounded to the nearest 
thousand miles? 


4. Round each of the following to 
the nearest ten cents; to the nearest 
dollar; to the nearest ten dollars. 


$65.82 $34.43 $4795 $23.50 


5. Jim needs batteries for his new 
model rocket motor. He hasa dollar 
to pay for 5 batteries at 19¢ each. 

He estimates to find if he has 
enough money for the batteries: 
“19¢ is about 20¢. 5 x 20¢ is 100¢.” 
Does Jim have enough money to buy 
the batteries? 

Are approximations useful in esti- 
mating answers quickly? 


6. Mark has $5.00. Estimate to 
tell quickly which of the following he 
can buy. 


e a slide viewer for $2.98 and a set 
of slides for $1.49 

e two model airplane kits at $2.98 
each 

e a canteen for $1.89 and a pen- 
knife for $3.95 


7. Would an estimate of the amount 
of money be good enough if you 
were 

e sending money to cover the 
postage and cost of 3 sets of dress 
patterns ordered by mail? 

e in a store wondering how much 
you would have left from $5.00 if you 
bought a slide viewer for $3.95? 


8. One year there were 22,000,000 
television sets in the United States. 
Later there were 42,000,000 sets. 
Do you think these numbers are ap- © 
proximations? 

Were there nearly twice as many 
or nearly three times as many sets 
in the later year? 

Do approximations make the com- 
parison of large numbers easy? 


9. One baseball park seats 29,980 - 
fans. Another seats 59,970. Use 
approximations to tell whether the 
second park seats about twice as 
many or about three times as many 
fans. 


Number sentences 


1. Read the following sentences. 


a. September has thirty days. 
b. June has thirty-one days. 
c. That month has thirty days. 


e Is sentence a true or is it false? 
Is sentence b a true sentence or a 
false sentence? 

e Is sentence c a true sentence? 
Is it a false sentence? What must 
you know before you can tell whether 
it is true or false? 


2. Suppose we replace ‘That 
month” in sentence c, Ex. 1, with 
“April.” Is the new sentence true? 
Would sentence c be true if we re- 
placed ‘‘That month” with “July’’? 
What other names of months could 
‘we use as replacements to make sen- 
tence c a true sentence? 

Sentences like c are called open 
sentences. Sentencec is neither true 
nor false until we know what ‘‘that 
month” represents. 

As you know, sentences that are 
used in work with numbers are called 
number sentences. Like other sen- 
tences, number sentences can be 
true, they can be false, or they can 
be open — that is, neither true nor 
false. 


3. The symbol # man “9s not 
equal to.” oe 

What does the symbol = mean? 
the symbol >? the symbol <? 


— Which of the following number 
sentences are true? Which are false? 
Which are open sentences? 


a b 
4.34+2=5 6+8> 10 
5.7-4=8 9-5<3 
6.5+0=9 2+0 #4 


Number sentences such as those in 
column a are called equations. Num- 
ber sentences such as those in column 
b are called inequalities. 


— Which sentences below are equa- 
tions? Which are inequalities? 
7.12 +17 =29 15 + 28 < 45 
8.32-—-n=14 64+0>4 
In mathematics, symbols such as 


O, A, and v are used to stand for 
some number. Each symbol can be 


read as ‘‘some number.’’ When the - 


same symbol is used more than once 
in a number sentence, it stands for 
the same number each time. 


— Read each sentence below. Then 
tell one whole number that will make 
the sentence true. 
9.3+7=0 3x9<n 

10.n+n=12 4-3>A 
11.A+A+A=6 OX6#218 
12. Which of the number sentences 
in Ex. 9-11 are equations? Which 
are inequalities? Did you find that 
sometimes more than one number 
will make an inequality true? 


Open sentences and solution sets 


1. Is this number sentence true, 
false, or open? 8—4>CQ Will 
this number sentence be true if the 
O is replaced with 0? 1? 2? 3? 4? 
5? Is this number sentence true for 
only one whole number? for more 
than one whole number? Is 


10, 1, 2, 3} 


the set of whole numbers that make 
this sentence true? 


2. Is this number sentence true for 
only one whole number? 


2+32>h4 


How many whole numbers will 
make this number sentence true? 
Which of the following is the set 
of whole numbers that make this 
sentence true? 2+3>A,; 
{1,2,3,4}  {1, 2,3, 4,5} 
{6,7,8,9}  {0,1,2,3, 4} 


3. How many whole numbers will 
make this sentence true? 


3+6=n 


Then how many members are 
there in the set of whole numbers 
that make this sentence true? 


eS SS ee 
When you find the set of numbers that 


will make an open sentence true, you 
solve the sentence. The set of numbers 
that make the sentence true is called 
the solution set of the sentence. 

SS Sa a eS 


— Solve each of the following num- 
ber sentences — that: is, find the 
solution set for each. 


a b 
4.12-7>n O+4<9 
5.15+5=A 3-—n>2 
6.16+8>0 18-—12=A 


7. Is there any whole number that 
will make this number sentence 
true? 4+.n<2 Thenis the solu- 
tion set for this sentence the empty 
set? We write the symbol { } to 
show the empty set. 


8. Study this inequality. 
34+2<n 
Will 6 make this sentence true? Will 
7? 8? 9? 10? Is there any end to 
the members of the solution set? We - 
can express the solution set for this 
sentence by writing {6,7,8,---}. 


— What is the solution set for each 
of the following number sentences? 
Write your answers. 


9.14-7=n 12+6>0 
10.15—27=A 4-n>2 
11. 16+ 0 =.20 5+7>n 
12.18-—l4<A 2+0<12 
13. 21-—-A=14 3-8=n 
14.12+8>0 5X2<A 
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1. Each place in a decimal numeral 
has a value _?_ times the value of the 
place at its right. 

2. In the numeral 421,685, what 
does the 8 mean? the 6? the 2? 
the 4? the 1? 

3. Write a 3-digit numeral for each 
number named below. 

e 8 X 100) + (3 xX 10) + (4x1) 

e (7 X 100) ++ © xX 10) + 8 x 1) 

4. How many times is 10 used as a 

factor to get 1,000,000,000? 
5. Fred’s father paid $1,000 in taxes 
last year. How many people would 
have to pay $1,000 in taxes to make 
a total of one billion dollars? 

6. Write a Hindu-Arabic numeral 
for each number named below. 


VIT IX XXXVI XG~DCL 
7. Write a Roman numeral for each 
aumber named below. 

28 34 S2 110 549 
— Write the names of the next two 


nembers in each set of numbers 
‘hown below. 


8. {2,4,6,8, +24} 
9, (5,10, 155-3 
0. 14,8, 12716, « =<} 


1. On a number line, point A is a 
reater distance to the right of zero 
han point B. Which point, A or B, 
epresents the greater number? 


12. What do we call the set that has 
no members? 
13. Look at this set of numbers. 
{0, 1, 2,3, 4, 5+ 

Which of the following sets are sub- 
sets of this set of numbers? 

{072.4} - {1,3,5a78 

{2, 4, 6} ‘1, 2, 3, 4} 
— Write the missing numerals. 
14. 47 = _?_ tens 17 ones 
15. 52 = 4 tens _?_ ones 
16. 185 = 1 hundred _?_ tens 15 ones 
17. 342 = 2 hundreds _?_ tens 2 ones 
18. Round each of the following to 
the nearest thousand. 


3,419 4,500 2,641 8,062 1,936 


— From the set of whole numbers, 
list the solution set for each of the 
following open sentences. 


a b 
9.8 xX =i n+5<10 
20. A-—2>8 36 +n=6 


If you have time, try these — 


— If A and O represent whole num- 
bers, will the solution set for each 
sentence shown below be a subset of 
the set of even numbers or will it be 
a subset of the set of odd numbers? 


21. 483 x A = 102,879 
22. 483 + O = 102,879 


CHAPTER 2 
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Addition of whole numbers 


1. Each set shown above is made 
up of pieces of sports equipment. 
What is the number of members in 
the set at the left? in theset at the 
right? 

If we join or unite the two sets 
into one set, how many pieces of 
equipment will we have in the one 
set? What whole number makes 
this sentence true? 3+2=n 


2. What is the number of the set 
of blue blocks shown above? What 
is the number of the set of green 
blocks? If we unite these two sets 
into one set, what is the total num- 
ber in the union of the two sets? 
A+5= 2 


3. Here are two 
ways to show the 
addition of 4 and 5. 
The 4 and the 5 
are called addends. 
The 9 is called the 
sum. 

In the number sentence below, 
what are the addends? What is the 
sum? 8+3=11 


4. Could you use addition to find 
the total cost of two items when you 
know the cost of each? 

If a bicycle basket costs $3 and 
a tire costs $7, how much do both 
items cost? 

Can you find the answer by solv- 
ing this sentence? 3+7=n 


5. Could you use addition to find 
how far you have traveled in 2 days 
if you know how far you have gone 
each day? 

If you ride 300 miles on Friday 
and 400 miles on Saturday, how 
many miles have you traveled? 

Can you find the answer by solv- 
ing this sentence? 300 + 400 = n 


6. Give an example of a problem in 
which you would use addition to find 
the answer. Then write a number 
sentence you could use to find the 
answer. Solve the sentence. 


Addition and the commutative property 


B 


1. Jerry has 8 goldfish in fishbowl 
A. Mike has 6 in fishbowl B. They 
want to put them all in one bowl. If 
Mike puts his 6 in bowl A, what will 
be the number of the set of fish in 


fishbowlA? 8+ 6 = _?. 
If Jerry puts his 8 fish in fishbowl 
B with Mike’s 6 fish, what will be 
the number of the set of fish in fish- 
bowl B? 64+8= 2 
Is this number sentence true? 
8+6=6+48 
— Solve each of these sentences. 
2.34+9=94%n 
3.44+6=A44 
4. If O and A stand for any whole 


qumbers, is this sentence always 
me? O+A=A4Q0 


4 Your discovery 


Pell your discovery 


Does changing the order of the 
ddends change the sum? This idea 
; called the commutative property 
f addition. 


Ise your discovery 
92 + 379 = 871, s0379 +492 = 2 


— Solve these open sentences. 

5. 1,378 + 2,462 = n + 1,378 

6. O + 8,726 = 8,726 + 7,439 

7. Can you write an addition sen- 


tence in which the sum is the same 
as one of the addends? Try it. 


— Solve these pairs of sentences. 


8.7+0=n 0O+7=n 
94+0=0Q0 04+4=0 
10..12+0=A 0+12=A 


11. What is the sum of 8 and 0? of 
14 and 0? of 362 and 0? 


* Your discovery 


Tell your discovery 

Tell what you know about the 
sum of two addends if one of the 
addends is 0 (zero). 


Use your discovery 

e1492+0= 27 

e 3,876 + 2? = 3,876 
ey 


12. What is the number of members 
in the union of the empty set with 
a set that has 12 members? with a 
set that has 3,000 members? 


— Solve each of these sentences. 


a b 
13. 462+0=% 3754 0 = 375 
14.n+0=536 0+284=A 
15.0+1=0 0+0=n 
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Addition and the associative property 


1. When you are finding the sum of 
more than two numbers, you add 
only two numbers at a time. 

(44+2)+3=n 
In the sentence above, the paren- 
theses tell which two numbers to 
add first. 4 +2 = 2. What is the 
sum of this number and 3? Then 
what number makes this sentence 
true? (4+2)+3 =n 

2. Now look at this number sen- 
tence. 4+(2+3)=0 What 
two numbers are you to add first? 
243 = 2 What is the sum of 
4 and 5? Then what number makes 
this sentence true? 

44(2+3)=0 

3. Is this number sentence true? 

442) +3=44+(2+43) 
— Solve these pairs of sentences. 


4. (64+2)+8=n 5+(2+8) =" 
5, (6+7)+3=0O 64+(7+3)=0 
6. (445) +9=A 44+6+9)=A 


* Your discovery 


Tell your discovery 

Tell what you know about pairing 
neighboring addends to find a sum. 
This idea is called the associative 
property of addition. 
Use your discovery 

(372 + 568) + 495 = 1435, 

so 372 + (568 + 495) = 2 
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sions alike? 


7. If O, A, and © stand for any 
whole numbers, is this sentence true? 

(O0+A)+O=04(A4+9) 

g. Number expressions that name 
the same number are equivalent. , 

e Are3.+5and5 + 3 equivalent? 

e Are(8 +2) +5and8 + (2 +5) 
equivalent? 

9. How are the following expres- 
How do they differ? | 
Are they equivalent? 


24+(3+5) 2+(6+3) (2+3)15 
34(24+5) 34(6+2) (@+2)+5 
(345)+2 (24+5)+3 5+(8+2) 
5+(2+3) ©6+3)+2 6+2)+3 


+10: To find the sum of two or more 
numbers, can we group and add the 


numbers in any order we wish? 
11. To find the sum of the numbers 


.shown in the example at’ 


the right, start at the top 5 
and add down. Think: 2 
5 plus2 equals 7; 7 plus6 +6 


equals .. 


If you start at the bottom and add. 
up, should you get the same sum? 
Why? 

12. Copy each example below. Add 
down to find the sum. Check your 
answer by adding up. 


» 
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Adding with hundreds, tens, and ones 


1. Since 6 + 2 equals 8, is 26 + 2 
equal to 28? Use what you know 
about 6 + 2 to help you find these 
sums. 

46-4+-2= * | 76-2 = 
136+ 2 = 2 206+ 2 = 

2. What is 4 +3? How does the 
sum of 4 and 3 help you complete 
this sentence? 34+3= 2 Can 
you use the sum of 4 and 3 to help 
you find these Le 


9 
9 


5443 = 74352 
a mee Soars 
—Findthesums 
a b ; c d 


5 
+2 +2 42 +2 


31 51 191 


5. Can you think of 20+ 70 as 
2 tens + 7 tens? What is 2+ 7? 
Then what is 2 tens + 7 tens? 

20=— 70 = 2. 

6. Can you think of 24 as 2 tens 4 
ones? as 20+ 4? 

Show two ways to think about 73. 

7. Copy and complete the sentences 
shown below. 

24+ 73 = (20+ 4) + (70+ 3) 

(20 +70) + (4+ 4) 
- 90 a 


1 
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8. When we add numbers such as 
62 and 25, do we add the ones sepa- 
rately and the tens separately? Copy 
and complete the example below. 


62 = 60+2 
+25 =20+5 
| FO 4+7, or 2 


9. Three ways to show the addition 
of 37 and 52 are given below. Ex- 
plain each. 


3 tens 7 ones 30+ 7 sf 
5 tens 2 ones 50+2 + 52 
8 tens 9 ones, 80 + 9, 89 
or 89 or 89 
— Copy and find the answers. 
a b c d 
10. 48. 63 37 14 
+41 424 +22 +54 
11, 32 26 31 42 
+33 412 453 +42 


- 12. Copy and complete. 


324 = 300+ 20+ 4 
+ 472 = 400 + 70+ 2 
Hoa + @@+ Gor 
— Copy and find the answers. 
13. 368 239 562 834. 
+421 +150 +317 +154 


14. 666 742 961 275 
+302 +105 + 38 +414 


If you need more practice, do Prac- 
tice Sets 1 and 2, page 324. 
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Solving problems 


1. Jim has 37 marbles in one bag 
and 52 marbles in another bag. How 
many marbles does Jim have in the 
two bags? 


e Can this number sentence be 
used to solve the problem? 


37 +52 =n 


e Can this number sentence also be 
used to solve the problem? 


52+37 =n 


e Use either sentence to find the 
correct answer to the problem. 


2. Mary had saved 24 Lincoln head 

pennies. Her father gave her 12 
more Lincoln head pennies. Then 
how many did Mary have? 


e Can you use this number sen- 
tence to solve the problem? 


24+ 12=n 


e Write another number sentence 
that can be used to solve the prob- 
lem. 

e Use either sentence to find the 
correct answer to the problem. 


— Write two number sentences that 
can be used to solve each problem in 
Ex. 8-9. Use either one of the sen- 
tences to find the answer. 


3. In his collection, Sam has 21 
baseball cards and 34 football cards. 
How many cards are there in Sam’s 
collection? 


24 


4. Fifteen children are seated in a 
school bus. There are 33 empty 
seats. How many seats are there in 
this school bus? 


5. To raise funds for the school li- 
brary, the fifth-grade class sold maga- 
zine subscriptions for two weeks. 
The first week they sold 235 sub- 
scriptions. The second week they 
sold 152 subscriptions. How many 
subscriptions did they sell during the 
two-week period? 


6. In a football game, the Blue 
team gained 13 yards on one play, 4 
yards on the next play, and 22 yards 
on the third play. How many yards 
did the Blue team gain on the three 
plays? 


7. The two fifth-grade classes at. 
Whitestone School are going on a 
trip to the museum. There are 28 
children in one class and 31 in the 
other. How many children are going 
on the trip? 


8. Amy baked 42 lemon cookies, 
100 oatmeal cookies, and 54 choco- 
late cookies. How many cookies did 
she bake all together? 


9. The school library checked out 
375 books in September, 421 in Oc- 
tober, and 802 in November. How 
many books were checked out during 
the three-month period? 


‘enaming numbers in addition 


1. We often have to think of numbers in different ways when adding. 
‘hree ways to show the addition of 69 and 25 are given below. 


A 6tens 9 ones 
2 tens 5 ones 20+ 5 ah.2o 
8 tens 14 ones, or 80 + 14, or 94 
9 tens 4 ones, or ~~ 


e In A, 69 is renamed as 6 tens 9 ones; 25 is thought of as 2 tens 
? ones. What does 9 ones + 5 ones equal? What does 6 tens + 2 
ens equal? Is9 tens 4 ones another name for 8 tens 14 ones? Write 
, two-digit numeral for 9 tens 4 ones. 

e Explain why 94 is the correct answer for B. 

e InG, some of the computation is done mentally. The ones are 
idded first. 9+5= 2 The 4 is written in the ones column. 
[he 1 ten is added to the 6 tens and 2 tens. (1+ 6) +2 = 2 
Chen is 9 the correct digit to write in the tens column? 

2. Two ways to show the addition of 368 and 275 are given below. 
ixplain each. Tell what numbers to use to complete the examples. 


A 3 hundreds 6tens 8 ones B 300+ 60+ 8 


2 hundreds 7 tens 5 ones 200+ 70+ 5 

5 hundreds 13 tens 13 ones, or 500 + 130 + 13, or 

5 hundreds _?. tens 3 ones, or 500 + 2. + 3, or 
hundreds 4 tens 3 ones, or 643 2 4+ 40+ 3, or 643 


3. In the partially completed example at the right, explain iim 
why there should be a 4 in the tens place in the answer. Copy 368 
and complete the example. +275 
4. Copy and find the sums. ® 

a b c d e f 
68 256 685 7,946 3,702 6,085 
+ 37 + 698 + 278 + 5,285 + 4,969 + 3,948 


If you need more practice, do Practice Set 3, page 324. 
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Sums involving money 


1. Mary wishes to buy a rain scarf 
that costs $1.98 and an umbrella 
that costs $3.48. How much money 
does Mary need to buy both items? 


e You can write this number sen- 

tence for the problem. 
198 + 348 = n 

e When you add, you will add the numbers 198 and 348. But 
write the example as shown at the right, with the dollar sign and $1.98 
cents points to show that the numbers stand for amounts of + 3.48 
money. Notice that the dollar sign is written only with the top 
numeral. The cents point is in both numerals. 

e Find the sum of 198 and 348. Write a dollar sign and a cents 
point to show that your answer stands for money. 

If Mary has $5.00, does she have enough money to buy both the 
scarf and the umbrella? 


— Copy, find the answers, and check. Be sure to write a dollar sign 
and cents point in the answers that stand for money. 


a b c d & f 
2. 26 88 976 $4.87 5,079 $69.48 
+ 87 + 54 + 268 + 6.58 + 478 + 23.71 
3. 89 63 $6.79 $7.42 $8.64 421 
75 475 .50 .04 .50 789 
+ 69 + 189 + 8.64 + 40.00 + .09 + 206 
t 4 52 644 974. 408 $62.78 $85.39 
35 835 658 66 4.96 4.76 
+ 72 + 170 + 372 + 960 + 16.58 + 16.97 
5 500 $9.80 $2.46 79 805 $10.00 
875 5.07 8.73 105 900 5,98 
673 8.95 7.69 658 876 1.09 
+ 589 + 7.54 + 5.08 + 37 + 549 + .67 


Estimating sums 


1. Before he adds, Robbie estimates the sum to 
get an idea of what his answer should be. For each BXAMPLE ESTIMATE 
addition example, he rounds the addends and finds 
the sum of these approximations. Then he finds 
the sum for the example itself. He compares the 
sum for the example with the estimate to see if 
his answer is sensible. 


e In A, Robbie rounded each addend to the 
nearest 10. Then he added these numbers to find 
: ec! : 215,70 

an estimate of the sum. What is his estimate? 4 390.18 
What sum did he find for the example? Does his TTT ET 
estimate show that the sum he found for the On2.2e 
example is sensible? 
e In B, Robbie rounded each addend to the nearest hundred dol- 
lars. What is his estimate of the sum for the example? Copy the 


example and find the sum. Use Robbie’s estimate to see if your 
answer is sensible. 


B $159.60 


2. Before finding the sum for the example at 


che right, Bonnie rounded each addend to the EXAMPLE ESTIMATE 

nearest ?.. What is her estimate of the sum? 6,305 6 thousand 
Joes this mean that the answer to the ex- 878 1 thousand 
imple should be about 10,0007. : ’ 46 0 thousand 


e Bonnie found the sum of thenumbersin | + 2,954 +3 thousand 
heexample. Shesaysitis8,183. Is thisan- 20eg 10 thousand 
wer sensible? How do you know? 

e Copy the example and find the sum. Compare the sum you find 
vith Bonnie’s estimate. Is your answer sensible? 


3. Estimate the sum for each example below. Then copy the 


xample and find the sum. Use your estimates to see if your answers 
re sensible. 


a . b Cc d e f g 
30 _ 49 386 199 3,412 $540.75 $1,325.48 
28 82 515 250 2,967 375.78 3,162.15 


pas + 78 + 609 + 79 = oj025 + 628.15 + 6,891.28 
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How well can you add? 


— These examples will help you find out how well you can add. 
Copy each example and find the sum. Add down; to check, add up. 


a b c d e 

1. 72 82 59 $1.37 54. 
+77 +76 + 58 + 2.59 67 

+ 89 

2 384 577 27 3,256 $19.00 
86 30 6,350 60 83.52 

5 842 287 697 9.76 

+ 479 + 586 + 4,983 + 9,854 + 83.94 

3. $1.53 $5.98 $279.00 $248.65 $ 9.58 
4.98 46 2.00 2.98 3.57 

6.07 2.97 564.75 413.53 46.24 

5,39 .08 82 5.48 93 

+ .20 + 6.35 + 46.73 + 102.76 + 7.76 


— These exercises will help you to add mentally. 

4. To add 20 and 17, think: 20 plus 10 is 30, plus 7 more is 2. 
What is the sum of 30 and 18? of 40 and 22? of 60 and 37? of 54 
and 20? of 17 and 40? 


5 To add 45 and 14, think: 45 plus 10 is 55, plus 4 more is ~. 
What is the sum of 43 and 12? of 27 and 11? of 36 and 13? of 42 
and 26? of 53 and 35? 


6. To add 25 and 37, think: 20 plus 30 is 50; 5 plus 7 is 12; ‘50 plus 
12 w 
What does 15 + 17 equal? What does 28 + 34 equal? 14 + 58? 


7. Tell these sums. 
28 42 87 56 95 
+ 65 + 41 +14 + 39 + 66 


If you need more practice, do Practice Set 4, page 325. 
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The meaning of subtraction 


C 


1. Suppose set A is united with set 
3. Does the picture of set C show 
‘he union of set A with set B? What 
s the number of members in set A? 
Nhat is the number of members in 
et B? What is the number of mem- 
ers in set C? 

When we form the union of two 
lifferent sets and find the number of 
nembers in the union of the two sets, 
ve have added the number of mem- 
ers in one set to the number of 
oembers in the other set. 

2. Study these number sentences. 
a5+0=9 b A+4=9 

In sentence a, 9 is the sum and 5 
sone of the addends. What number 
s the other addend? 

In sentence b, what isthesum? Is 

an addend? What is the other 
ddend? 

The operation of finding an ad- 
end when the sum and one addend 
re known is called subtraction. - 


- Solve these sentences. 


a b 
BS 2+n=5 S+a—12 
14n+6 = 13 n+3=8 


5. Study these two number sen- 
tences. 

a.n+7=12 b. 12 —-7=n 

What addend makes sentence a 
true? Sentence b is a subtraction 
sentence that is related to sentence 
a. What number makes sentence b 
true? Then is 5 another name for 
12 —7? 
— Find the addends that make these 
sentences true. 


a b 
69+ A=12 12-9=A 
7 O+6= 14 14-6=0 
8 3+n=7 7-3=n 


9. In Ex. 6-8, is the subtraction 
sentence in column b related to the 
addition sentence in a? Explain. 


— For each of the following, write a 


related subtraction sentence. Then 
solve the sentence. 

10.8+ n= 13 4+A=11 
11.047 = 16 n+6=12 
12. 22+ n = 22 446-—-0O0=0 


13. In the example 
shown below the 
number — sentence 
in the box, what 
are the addends? 
What is the sum? 

For each  sen- 
tence in Ex. 10-12, write a complete 
example like the one shown in the 
box. 
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Inverse operations 


44+5=9 9-5=4 
544=9 9-4=5 
1. Study the four number sentences 
shown above. How are they alike? 
How do they differ? 


2. Solve each of the number sen- 
tences written below. 
7+n=13 13 -—-n=7 
n+7=13 13 -—7=n 
Did you find that the same number 
makes all four sentences true? Then 
are these sentences related? 


3. Study this set of numbers: 
{7, 8, 15}. Write two addition sen- 
tences to show how these three num- 
bers are related. Can you write two 
subtraction sentences to show how 
these numbers are related? Try it. 

4. For a set of numbers such as 
{2, 5, 7}, four related number sen- 
tences can be written. Two related 
sentences for {2,5, 7} are shown 
below. Write the other two. 

2+5=7 7-5=2 

5. Write four related number sen- 
tences for each set of numbers given 
below. 

(6,5, 11} {8,9,17} — {4,7, 11} 

6. If you know the set of numbers 
involved in one sentence, can you 
use it to help you solve the related 
sentences? Try it. 

9+7=16 
7+9=n 


146-7=A 
146-9=0 
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7. Suppose you wish to solve this 
sentence. 17 -— A=8 Can you 
use any one of the following sen- 
tences to help you find the solution 
set? Why? 

A+8=17 8+A=17 

17-8=A 


— For each sentence below, write 
three related number sentences. 
Then write the numeral for the num- 
ber that makes the sentences true. 


a b 
9. A-8=9 7—-n=7 


10.16 -O=/7 A-6=7 


— Solve the following sentences. 
il. 7 +2) =2 
12.(5+8)-8=n 
13.(9+6)—-6=n 
14.(3+7)-7=n 


n 


ll 


15. Does subtracting a number undo 
what adding that number does? 

When one operation undoes what 
another operation does, each opera- 
tion is called the inverse of the other. 
Is subtraction the inverse of addi- 
tion? Explain. 


— Solve these open sentences. 
16. (27 + 15) -15=n 
17. (48 + 32) —-n = 48 
18. (n + 63) — 63 = 12 


Addition and subtraction on the number line 


0 1 2 3 4 2 


— These exercises will show you 
how to use the number line to show 
addition and subtraction. 


1. Toshow theaddition of 5 and4 on 
the number line, start at 0 and draw 
an arrow to the right over 5 spaces. 
From this point, draw another arrow 
to the right over 4 spaces. 

What numeral is at the tip of this 
second arrow? What is the sum of 
5 and 4? 


0 1 2 3 4 5 


4. If you wish to show the subtrac- 
tion of 5 from 11 on the number line, 
start at O and draw an arrow to the 
right over 11 spaces. Is subtraction 
the inverse, or opposite, of addition? 
Then should the second arrow begin 
at 11 and go over 5 spaces to the right 
or to the left of 11? What number 
is shown at the tip of this second 
urow? 

11-5 = 2. 


5. Draw a model of the number line 
ind show the subtraction of 7 from 
[5 on your model. 


2. Draw a model of the number line 
and mark off points for the first 
twenty whole numbers. Use this 
model to show the addition of 7 and 
8. What number is shown at the tip 
of your second arrow? What does 
7 + 8 equal? 


3. If you should forget an addition 
fact, such as the sum of 9 and 6, how 
could you use the number line to re- 
discover the fact? 


7 8 9 10 11 12 


6. If you should forget a subtrac- 
tion fact, for example, what 17 — 8 
equals, how could you use the number 
line to rediscover the fact? 


— Solve each number sentence be- 
low. Use the number line if you 
need help. 


a b 
7.14-—5=n 146-—8=n 
8 94+5=n 13 —7=n 
9.18-—8=n 144+4=n 
10. 19 —5 = % lf = 3 =% 


Subtracting with hundreds, tens, and ones 


1. You already know that you can 
add two numbers such as 75 and 23 
by adding the ones and then the tens. 
Do you think you can subtract two 
numbers in the same way? Copy 
and complete the following example. 


75 
— 23 


7 tens 5 ones 
2 tens 3 ones 
# tens 2 ones 

Did you subtract 3 ones from 5 
ones? 2 tens from 7 tens? Write a 
two-digit numeral for 5 tens 2 ones. 


2. Copy the example at 

the right. What does 85 
5 —3 equal? Write a - 4 
2 in the ones column. 

What does 8 tens — 4 tens equal? 
Write a 4 in the tens column. 
85 —43 = 2 


3. Can you think of 145 as 14 tens 
~ Bones? Copy and complete each ex- 


4. Copy and find the answers. 


a b é d e 
54 43 96 165 128 
—31 —12 —35 —-40 —58 


5. Copy and complete this example. 
349 = 300+ 40+ 9 
— 133 = 100+ 30+ 3 
a2 + ee + fg, ort 
6. Are these two sentences related? 
349 — 133 =n nm + 133 = 349 
Then can you check subtraction by 
adding? Explain how. 


— Copy and find the answers. 
Check by adding. 


a b c d 
7. 349 770 858 377 
— 133 -—460 -—621 -— 250 


8. 722 412 685 883 


anys bE —~301 —210 —342 — 152 
145 = 14 tens 5 ones 145 
— 82 = 8 tens 2 ones — 82 9. 649 989 += 147 578 
Z tens J ones, or 2 22 — 235 —426 —104 — 363 
— See if you can discover a pattern in each exercise below. 
a b c d e 
10. 9-6=n 19-6=n 29-6=n 39-6=n 59—-6=n 
W.11—-7=n 21-7=n 31-7=n 51-7=n 71—-7=n 
122.15-8=n 2 -8=n 35-8=n 65-8=n 8-—8=n 


If you need more practice, do Practice Sets 13 and 14, page 328. 
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Renaming numbers in subtraction 


1. When we wish to subtract 48 from 95, we discover that we are 
inable to subtract 8 ones from 5 ones and get a whole number for an 
answer. Study the example below. 


95 = 9 tens 5 ones = 8 tens 15 ones 
— = 4 — 4 tens 8 ones = 4tens 8 ones 
— tens & ones, or — 


How is 95 renamed to make it possible to subtract 8 ones? Copy 
the example and complete it. What is the final answer? 


2. Study the incomplete example shown below. 


754 = 700 + 50+ 4 = 600 + Bee +4 
— 382 = 300+80+2 =300+ 80+2 
OUf + #2+h or 


Why is it necessary to rename 754 before you can subtract 382? 
How is 754 renamed? Copy and complete the example. 

3. To subtract 676 from 842, you rename 842 as 7 hundreds 4 
13 tens 12 ones. Why? How is this renaming shown in the 8 
example at the right? Copy the example. 6 

e What does 12 —6 equal? What numeral should you 
write in the ones column? 

e What does 13 tens — 7 tens equal? What numeral should you 
write in the tens column? 

e What does 7 hundreds — 6 hundreds equal? Where do you write 
the 1? 

Is 166 the correct answer? Check by adding. 


— Copy, find the answers, and check. See how many you can do 
without using the helping numerals when renaming. 


a b c d e f 
4 34 52 563 478 913 825 
— 17 — 38 — 135 — 192 — 745 — 797 
5 57 95 432 563 825 324 
— 39 — 56 — 128 — 367 — 329 — 266 


Subtraction involving 0 


1. 800 = 8 hundreds, or 80 tens, or 800 ones 
600 = 6 hundreds, or ?. tens, or _?- ones 
400 = ? hundreds, or _?. tens, or 2. ones 


2. 4,000 = 4 thousands, or 40 hundreds, or 400 tens, or ?. ones 
7,000 = 7 thousands, or _?. hundreds, or _?. tens, or _?_ ones 
9,000 = thousands, or ?. hundreds, or _?_ tens, or 2. ones 


3. In the example at 
the right, is 80 tens 


renamed as 79 tens 10 200 
ones? Copy the ex- —DA4 


ample and subtract. 
Check by adding. 


— Copy, compute, and check. 


a b c 
“4. 800 900 700 
— 345 — 246 — 631 
5. 804 700 600 
— 527 — Fa. = [87 
6. To subtract 


2,018 from 5,000, 
how should you re- 
name 500 tens? 
Copy the example 
and subtract. Check your answer 


by adding. 
— Copy, compute, and check. 
7, 5,000 6,000 7,000 
— 2,108 — 3,027 — 4,201 
8.. 8,000 9,000 4,000 
— 4,123 — 5,999 — 250 
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9. Can we think of 
$30.00 as 3,000 cents? 
To subtract 1,865 
from 3,000, how 
should you rename 3,000? Copy the 
example and find the answer. Write 
a dollar sign and cents point to show 
that the answer stands for money. 


— Copy, find the answers, and 
check. 


a b Cc 

10. 6,000 7,000 $50.00 
— 2,482 — 2,899 — 16.84 
11. 3,000 $90.00 $25.00 
— 963 — 7.83 — 6.49 
12. 5,020 4,010 $42.10 
— 3,542 — 987 — 35.07 
13. 1,025 $60.92 $21.00 
‘— 650 — 35.05 — 8.69 

14. 5,803 4,000 $70.50 
— 716 — 387 — 6.89 


If you need more practice, do Prac- 
tice Set 15, page 328. 


Estimating addends 


1. Look at this number sentence. 29 + = 48 To find the other 
addend, can you use this related sentence? 48 — 29 = » What 
does 48 — 29 equal? 


2. When you are subtracting and want to see if 
your answer is sensible, you can estimate the ad- 
dend. In A at the right, are the sum and the 
given addend rounded to the nearest ten? What 
is 50 — 30? Then is 19 a sensible answer? 


EXAMPLE 


ESTIMATE 


3. In example B, are the sum and the given ad- 
dend rounded to the nearest hundred? What is 
500 — 300? Then should the other addend be 
about 200? Copy example B and subtract 285 
from 482. Check your answer with the estimate to see if it is a 
sensible answer. 


— Three numbers are named after each sentence below. Only one of 
the numbers makes the sentence true. Without using pencil and 
paper, estimate each answer. Then use your estimate to select the 
number that makes the sentence true. Write a numeral for the 
number you select. 


10l — 38=n 
130 — 39=n 
304 — 175 


4. 81 — 29 
. 159 — 91 
. 161-49 =” 


52, 62, 72} 
68, 78, 88} 
92, 102, 112} 


53, 63, 73} 
71, 81, 91} 
129, 139, 149 


ll 
3 


I 
3 


nN 


. 985 — 54 = 
. /14 — 64 = 


10. 817 — 98 = 


11. Subtract to 


5 
6 
7. 249 —38 =n (211, 221,231 
8 
9 


540, 650, 739 


} 
441, 681, 931} 
} 
629, 709, 719} 


582 — 196 = n 
385 — 1g9 = 
AAA 539 = H 


698 — 415 =n {183, 283, 383 


196, 296, 396 


386, 486, 586} 
111, 211, 311} 


find the addend that makes each sentence true in 


Ex. 4-10. Compare your answers with the numbers you selected by 


estimating. 
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Using subtraction to solve problems 


1. Joe has 25¢. He wants to buy a 
98-cent tie. How much more money 
does he need? 

e Joe thinks: “25¢ plus some 
amount equals 98¢.” Does this sen- 
tence describe Joe’s thinking? 

2a+n= 

e Can you use this related sentence 
to solve Joe’s problem? 

98 —25 =n 
What does 98 — 25 equal? 
needs _? ¢ more. 


2. Matthew is 52 inches tall. Mary 
is 48 inches tall. How many inches 
taller is Matthew? 

e Can you use any one of the four 
sentences below to help you solve 
this problem? Which one would you 
use? 

48 +n = 52 52 —n = 48 
n+48 =52 52-48 =n 

e Use the sentence you selected 
and find the answer. 


3. Tom had $2.75. After buying a 
gift for his mother, he had $1.50 left. 
How much did the gift cost? 

e Would this sentence help solve 
the problem? 
275 — n = 150 
e Would you get the same answer 
if you used this sentence? Explain. 
275 — 150 =n 
e What is the correct answer? 


Joe 
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— For each of the following prob- 
lems, write a number sentence that 
can be used to solve the problem. 
Then find the answer. 


4. Ann has a quarter and some pen- 
nies. Inall,shehas49¢. How many 
sha does she have? 


. 1b 37 blocks from where Mr. 
prone lives to where he works. On 
nice mornings, Mr. Abrams walks to 
work. When he has walked 24 
blocks, how many more blocks must 
he walk to reach his office? 


6. Mary has saved $13.58. Cheryl 
has saved $38.42. 


e Together, how much money have 
the two girls saved? 

e What is the difference between 
the amount Mary has saved and the 
amount Cheryl has saved? 


7. Mr. Jackson lives in City A. He 
drove to City B one morning and 
then drove from City B to City C, as 
shown onthe map below. If he wants 
to go home by the shorter route, 
should he drive back through City B 
or should he drive through City D? 

How many miles difference is there 
between the two routes? 


Practice with subtraction 


— Copy each example and find the answer. Check by adding. 


a b Cc d e f g 
1. 88 67 149 137 109 118 300 
— 48 =50 — 62 — 54 — 45 —72 — 89 
2. 151 612 903 1,260 590 1,622 4,800 
—79 — 123 — 644 — 578 — 101 — 348 — 8/5 
3. 1,108 800 965 7,003 5,000 6,876 8,476 
— 396 — 237 — 896 — 616 — 4,708 — 3,890 — 3,209 
— Copy, find the answers, and check. a 
a b Cc d e f 
4. $149.25 $459.85 $86.12 $80.00 $765.75 $137.50 
— 83.75 — 94.68 — 75.58 — 59.23 — 8/77 — 49.75 
5. $100.00 $200.00 $500.00 $675.50 $38.27 $600.00 
— 99.99 = 37.65 — 499.98 — 475.50 — 27.38 — 350.42 
— Solve each of the following sentences. 
a b Cc d 
6.75 -—16=n 54 — n = 28 83 —19 =n 32 +n” = 70 
7.n+6 = 23 72 —n = 26 n+ 24 = 82 47-18 =n 
8. 67 —n = 21 98 —59=n 56 —n = 12 94+ n = 102 
9. 832 —63 =n 231—n=159 682—467=n 111—n=68 
10.n+528 = 800 644 —n = 320 500+" =964 606 — 332=n 
11. 246+” =688 793-408 =n 825 —n = 257 2,385 + n = 4,002 


Think twice! OPP PIII) nnn nnnnnnnnnnnnnnnn 


— Tell whether the number that makes the sentence true will be an 


even number or an odd number. 

12. 324 + n = 640 119 + » = 720 
13. 84 —-46=n 71—17=n 
L4. 474 — n = 237 512 — n = 354 


n+ 289 = 
98 — 59 = 


645 —n= 


413 n + 226 = 563 
Nn 43 —28=n 
119 801 — n = 574 


How well can you subtract? 


— These examples will help you find out how well you can subtract. 
Copy each example and find the answer. Check by using addition. 


3. 


b c d e 
84 117 $1.53 $1.40 
— 55 — 35 — 94 — 63 
980 676 701 400 
— 766 — 348 — 653 _ — 297 
6,000 4,006 5,104 2,700 
— 3,476 — 458 — 672 — 2,613 
9,876 $46.08 $62.00 $48.69 
— 4,325 — 39.89 — 54.28 — 46.75 
3,535 $70.00 $97.02 $50.00 
— 2,537 — 65.08 — 79.98 — 29.50 


Mathamusements PARRA ABBPRAP PEP LALLLLLLELLLLG6«<\\OOYw™-' 


e John said, “I am thinking of a number. If you add 7 to 
it, the sum is 16. What is the number?” 


e Jane said, “I am thinking of a number. If you subtract 7 
from it, the answer is 23. What is the number?”’ 


e The sum of two numbers is 96. One of the numbers is 38. 
What is the other number? 


e The difference between two numbers is 15. The greater 
of the two numbers is 47. What is the smaller of the two 


numbers? 
e The difference between two numbers is 18. One of the 


numbers is 44. Can you tell what the other number is? What 
two digits are in the numeral for the other number? 


If you need more practice, do Practice Sets 16 and 17, page 329. 
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PROBLEM= SOLVING HELP 


Adding and subtracting measures 


1. Is 75 seconds a greater period of 
time than 1 minute? How many 
seconds greater is it? 

75 sec. make 1 min. _?. sec. 

2. Is 38 ounces greater than or less 
than 1 pound? 2 pounds? 3 pounds? 
How many ounces greater than 2 
pounds is 38 ounces? . 

38 oz. make 2 Ib. _?_ oz. 


3. Just as there are different names 
for a number, there are different 
ways to express a measurement. 


e We can think of 2 hours as 1 


hour —?. minutes, or simply as _?. 


minutes. 

e We can think of 2 pounds as 1 
pound — ounces, or simply as _2_ 
ounces. 


— Copy and complete. 
4. 172 sec. make: 2 min. _?_ sec. 
1 min. _?_ see. 


5. 52 oz. make: 3 Ib. _?. oz. 
2b. == 07; 
Db; -* “07. 

6. 2yd.4 ft. make: 2 yd. 1 ft. 
Lyd. = ft. 
ote it. 

7. 2 qt. 1 pt. make: 1 qt.” pt. 
—_ pt. 


8. 3 min. 20 sec. make: 2 min. _?. 
sec.; or 1 min. —  sec.; or _?_ sec. 


9. When we add measures, it is 
often necessary to rename the sum. 
Study the example below. 


3:hr. 45 min. 
+ 2 hr. 30 min. 
5 hr. 75 min., or 6 hr. 15 min. 
Explain why 5 hours 75 minutes can 
be renamed as 6 hours 15 minutes. 


— Copy.dnd find the answers. Re- 
name the sums. 


a b 


10. 4 hr. 55 min. 6 gal. 3 qt. 
+5hr.42 min. +2 gal. 2 qt. 
11. 17min. 45 sec. 12 yd. 2 ft. 
+22min.58sec. + 10yd.2ft. 


12. In subtraction, it is often neces- 
sary to rename the given sum before 
subtracting. Explain why, using 
the example below. 


5 hr. 10 min. or 4 hr. 70 min. 
— 3 hr. 15 min. 3 hr. 15 min. 
1 hr. 55 min. 
— Copy and find the answers. 


13. 7hr.14min. 12lb. 6oz. 
—3hr.22min. — 8lb.100z. 


14. 3ft.4in. 10 hr. 32 min. 
— 1ft.8in. — 9hr.55 min. 


If you need more practice, do Prac- 
tice Set 5, page 325, and Practice 
Set 18, page 329. 
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PROBLEM-SOLVING HELP 


Using addition and subtraction to solve problems 


— In order to solve a problemjyou 
must decide what operation t6 use. 
Read each of the following problems 
and tell. which of the two number 
sentences given can be used to@olve 
the problem. Then find the answer. 


1. Bob has 24 green marbles and 32 
yellow marbles. How many marbles 
does he have in all? 


A+ 32=H 32= = 1 


2. Tom had 41 marbles. He gave 
away 6. How many miarbles does 
he have left? ~. ’ 


41+6=n 4136=n 


3. Laura has 41 different kinds of 
leaves in her nature collection. Sally 
has 34 different kinds. How many 
more does Laura have than Sally? 


A+34=n 41-34=n 


4. Nancy paid $1.49 for one record 
album and $2.98 for another. How 
much did Nancy pay for both of the 
albums? 


149 + 298 = 298 — 149 =n 


5. Barbara has saved $5.45. Jean 


has saved $4.80. What is the differ- 
ence between the amount saved by 
Barbara and the amount saved by 
Jean? 


545 + 480 = n 545 — 480 = n 
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— Read each problem. Write a 
number sentemge that can be used 
to solve BOR ier. Then find 
the answer. 


6. Raymond has $13.00. If he 
spends $4.98 for a pair of jeans, how 
much will he have left? 


7. Susan wants to buy a dress pat- 
tern for 75¢ and a package of needles 
for 49¢. How much money does she 
need? 


8. Tom wants to buy a rabbit trap 
for 60¢. He has 29¢. How much 
more money does he need? 


9. There are 37 pupils in the fifth 
grade. Only 28 are present today. 
How many are absent? 


10. Allan weighed 69 pounds a year 
ago. Today he weighs 77 pounds. 
How many pounds has he gained 
during the year? 


11. A boys’ club is selling greeting 
ecards. Jim sold 32 boxes; Peter 


~ gold 29 boxes; Jack, 53 boxes; Fred, 


37 boxes; and Jerry, 25 boxes. 
How many boxes have these five 
boys sold in all? 


12. Barney weighs 82 pounds. Steve 
weighs 77 pounds. What is the 
difference between their weights? 


Writing and solving problems 


1. Bonnie has saved $3.75. Her 
brother Robbie has saved $5.20. 


e One question that can be asked 
is: Together, how much money have 
Bonnie and Robbie saved? 

e Another question that can be 
asked is: How much more money 
has Robbie saved than Bonnie? 

e Find the answer to each of these 
questions. 


— For each of the following exer- 
cises, write two questions. Then 
find the answers. 


2. Charles spent 98¢ for a model- 
airplane kit. Jack spent 69¢ for a 
puzzle. 


3. Joan plans to read two books. 
One book has 256 pages. The other 
book has 320 pages. 


4. One week Mark sold 37 maga- 
zine subscriptions. The second week 


portable radio sells for $39.98. 


6. Andy takes trumpet lessons. One 


week he practiced 8 hours 15 min- 
utes. The second week he practiced 
7 hours 55 minutes. o— 


7. It took Jeff 1 hour.25 minutes 
to clean the cellar and 2¢hours 15 
minutes to wash and polish the car. 


— In the following problems not 
enough information is given for you 
to answer the questions. Read each 
problem and tell what else you need 
to know to solve it. 


8. Judy bought a ball-point pen 
for 49¢. How much money does she 
have left? 


9. One hundred fifty-two people 
saw the school play on the opening 
night. How many more people saw 
the play on the second night? 


10. Amy practiced 1 hour 10 min- 
utes on Monday. How many more 
minutes did she practice on Tuesday? 


— Each of the following stories gives 
too much information. Use only the 
information you need and solve the 
problem. 


11. George has $3.50. Bill has $4.25. 
If George spends $1.98, how much 


he sold 62 magazine subscriptions. |* Will he have left? 


5. A bicycle sells for $59.95. af | 12. Susan is reading a book that has 


330 pages./ The first day she read 
62 pages. The second day she read 
98 pages, and the third day she read 
75 pages. How many pages did 
Susan read during those three days? 


13. Murray has 18 inches of rope. 
If he buys another yard of rope at 
60¢ a foot, how much rope will he 
have in all? 


At 


PROBLEM = SOLVING HELP 


Inquiry into number 


One-to-one correspondence 


Shown at the right are two sets of num- 
bers. Set C is the set of counting numbers. Cali 2B Br gh 
Set E is the set of even numbers. What do Bey 0 2, 46. -} 
the three dots shown in each set mean? 

Which set do you think has the greater number of members, set C 
or set E? To check your answer, try the following exercises. 


> Look at the picture of sets Aand B. The 
arrows show each member of one set @az={{], A, Te. 2} 
matched with only one member of the other t t f 
set. When the members of two sets can 
be matched in this way, we say the sets 5= COS, Ay) 
are in one-to-one correspondence. 

If two sets are in one-to-one correspondence, do the two sets have 
the same number of members? Explain. 

Which pairs of sets shown below are in one-to-one correspondence? 


R=|@,@,0} P=ja nef M=j|AT OOOO} 
-|/ = | Q=|mxy%z} N=] 1, 2, 3, 4, 5, 6 | 


> Let’s look again at the set of counting 

numbers and the set of even numbers. Do ata, 2,3, 4,°° % 
the arrows show a matching of the mem- 2 { t i) 
bers? Do you think this matching can ={0, Sg 1 ee 


continue? 

What even number is matched with the 
counting number 5? What counting num- C=} 2 
ber is matched with the even number 10? | 

What even number would be matched 

‘with the counting number 7? 8? 9? 2 
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> Look for a pattern in the 
table shown at the right. For | COUNTING EVEN 


; NUMBER NUMBER 
each counting number named, 
does the middle column in the (2x1) -2 
table show you how to find (x 2) —2 
a matching even number? (2 x3) -2 
What even number would be (2x ?) -2 


matched with the counting @ x. 2) —? 
number 7? 9? 12? 27? 58? QT) a? 

Can you find a matching 
even number for each and 
every counting number? Are the set of counting numbers and the set 
of even numbers in one-to-one correspondence? Then do both sets 
contain the same number of members? 


For further inquiry 


> Set E is the set of even numbers and set 
O is the set of odd numbers. Do you think 
they are in one-to-one correspondence? 
What odd number in set O is matched 
with the even number 0? with the even number 2? 4? 6? In 
each case, is the matching odd number one more than the even num- 
ber? What odd number would you match with 8? 10? 26? 130? 
Are the set of even numbers and the set of odd numbers in one-to- 
one correspondence? Explain. 
> Study these two sets of numbers. Are 
they in one-to-one correspondence? 
Do you see a pattern you can use to name 
a member of set K that could be matched 
with any member in set O that is named? 
What member in K would you match with 9 in O? 15? 421? 
> Try to find a pattern for matching and placing the pairs of sets 
below in one-to-one correspondence. Do both sets in each pair have 
the same number of members? Explain. 
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PROBLEM TEST | =a E> 


1. Yesterday, 378 people took the 
eight o’clock train. Today, only 196 
people took it. How many fewer 
people took the eight o’clock train 
today? 

2. Tony wants to send for a book. 
The book costs $2.95. Postage will 
be 25¢, and there is a 9-cent tax. 
How much money should Tony send 
to the book company? 

3. Ted spent 78¢ for two magnets to 
use in his science project. The larger 
magnet cost 49¢. How much did the 
smaller magnet cost? 

4. One Saturday, 27,652 people at- 
tended a football game. The follow- 
ing Saturday, 24,875 people attended 
another game in the same stadium. 
Which game had the greater attend- 
‘ ance? How much greater? 

5. Going from Seattle, Washington, 
to Boston, Massachusetts, Mr. Sprat 
drove 3,098 miles. How far would 
he drive on a round trip between 
these two cities? 


6. Sally’s grandmother was born in 
1909. How old will she be this year? 

7. It took Stan 1 hour 35 minutes 
to mow his lawn and 45 minutes to 
trim the edges. How long did it take 
him to do both jobs? 


8. Susan spent $5.25 for a skirt, 
$4.99 for a blouse, and $7.85 for a 
pair of shoes. How much money did 
she spend in all? 


9. Eric caught a lake trout that 
measured 2 feet 1 inch long. His 
brother caught a lake trout 1 foot 
7 inches long. How much longer was 
Eric’s fish? 


10. Dugan City has a population of 
1,000,000. If each person in Dugan 
City had $1,000, how much money 
would the total population have? 


There are seven tests like this one 
in the book. Start a Problem Test 
Record. Each time you take one of 
the Problem Tests, be sure to write 
your score on the record. 
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e Have a friend think of any whole number and add 5 to it. 
Then tell him to multiply the sum by 4 and subtract 10. He 
should then divide by 2 and subtract 5. Now have him mul- 
tiply this number by 3 and tell you his result. You can 
guess the number he first thought of by dividing the result he 
gives you by some whole number. What whole number? 

e Try to discover why this game always works. ‘Then 
make up your own number game. 


IT'S CHECK-UP TIME BES RRS 


_— Solve each of the following num- 
ber sentences. 


1.45+72 = A+ 45 


2. (64 + 33) + 12 = 64 + (g+412) 
3. (99 +17) - A =99 
4. 86 —n = 45 
5. n +62 = 104 
6.2 — 57 = 26 
7.924+28=n 
8.35 -9=n 


— Copy each of these examples, find 
the answer, and check. 


a b 
9. 52 608 
67 519 
+ 45 + 762 

\ 
10. 3,628 72,849 
+ 4,972 + 31,608 
11. 495 632 
2*372 = 276 
12. 3,492 8,000 
— 1,578 — 2,674 
3. $902.48 $214.96 
+ 607.95 + 587.64 
4. $872.64 $1,000.00 
— 496.28 — 832.53 


— Write four related number sen- 
tences for each set of numbers shown 
below. 


15. {3, 6,9} 
16. {8, 12, 20} 


— Copy and find the answers. 
a b 


17. 3min. 18sec. 6 ft. 8 in. 
+5min.22sec. +3 ft.5in. 

18. 17 hr. 45 min. 4 gal. 1 qt. 
— 9 hr. 38 min. — 1 gal. 3 qt. 


19. Jeff kept a record of how far he 
rode on his bicycle each week for a 
month. The first week he rode 17 
miles, the second week 24 miles, the 
third week 12 miles, and the fourth 
week 19 miles. What is the total 
distance he rode during these four 
weeks? 

20. Maureen bought a skirt for $6.38. 
How much change should she have 
received if she gave the salesman a 
ten-dollar bill? 


If you have time, try these — 

21. The sum of two numbers is 376. | 
One of the numbers is 280. What is 
the other number? 

22. The difference between two num- 

bers is 48. The greater of the two 
numbers is 96. What is the smaller 

of the two numbers? 
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CHAPTER 3 


Understanding multiplication of whole numbers 


— Use the pictures above to help 
you solve these pairs of sentences. 


1.4444444=O 4x4=O 
2.84+8+8=A 3x8=A 


3. How are multiplication and ad- 
dition of whole numbers related? 


MM 
—— 


4. A belt comes in brown or gray 
with a red, green, or blue letter. To 
find how many choices of color there 
are, look at the chart below. 


letter belt 

red gray 
green gray 
blue gray 


belt 

brown 
brown 
brown 


letter 


red 
green 
blue 


What is the product of the number 
of members in the set of different- 
colored belts and the number of 
members in the set of different- 
colored letters? 
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5. Multiplication is a special way 
of thinking about two numbers and 
relating them to a third number. 

The numbers 4 and 6 are related 
by multiplication to what number? 


6. Here are two 
ways to show the 
multiplication of 6 
by4. Asyouknow, 
4 and 6 are called 
factors and 24 is 
called the product 
of 4 and 6. In each sentence below, 
name the factors and the product. 


9x6=54 3xX7=21 


7. How many rows are there in the 
case above? How many bottles are 
there in each row? 4X0 = 2 


8. How many rows are there in 
this case? How many bottles are 


? 


there in each row? 4X1 == 


— Solve these sentences. 
a b 
a7 x OC —=% 9x1=0 
10.42 x1=A 57 X0=n 
11. Look at the set of dots pictured 
below. There are _?. rows with _2. 
dots in each row. Can you multiply 
to find the number of dots in this 
set? 2 4 = 22 
e@eee 


In the set of dots above, there 
are columns with _?_ dots in each 
column. Multiply again to find the 
number of dots in the set. 


AK 2S 7 
Is this sentence true? 
2xXx4=4x 2 
— Solve these pairs of sentences. 
12.6X3=n 2x 6 = % 
i3.8xX4= 0 4x8=0 
14.3 xX9=A xaos A 


¢ Your discovery 


[ell your discovery 

Does changing the order of the 
actors change the product? This 
dea is called the commutative 
'roperty of multiplication. 


Tse your discovery 


391 X& 426 = 166,566, 
so 426 x 391 = _?. 


15. What can you tell about the 
product of 1 and any whole number? 


16. If either of two factors is 0, their 
product is always _2_. 
17. Solve this sentence. 
(3xX2)x4=n 
e Solve this sentence. 
3X2x4 =n 
e Does (3 X 2) X 4 name the 
same number as 3 x (2 x 4)? 
18. If O, A, and © stand for any 
whole numbers, is this sentence true? 
(Qx A)xO=Ox(Axd) 


* Your discovery 


Tell your discovery 


Tell what you know about pairing 
neighboring factors to find a product. 
This idea is called the associative 
property of multiplication. 


Use your discovery 
(64 x 39) X 21 = 52,416, 
so 64 X (39 X 21) = 2 
Sey 


19. How are the following expres- 
sions alike? How do they differ? 
Are they equivalent? 


3x(2x4)  (3X2)x4  2x(3x4) 
3x(4X2) (3x4)x2 (2x3)xA4 
2x(4X3) (2x4)x3 4x(2x3) 
4X(3X2) (4xK2)x3 (4x3)x2 


To find the product of two or more 
numbers, can we multiply the num- 
bers in any order that we wish? 
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Understanding more about multiplication 


0123 4567 8 9 10111213 


1. Find the answers for each of 
these sentences. 


o74+747474+7=24 
aSxX7 = 
Did you get the same answer for 
both sentences? Can you think of 
5 <7 as using 7 as an addend 5 
times? 


2. The multiplication of 7 by 5 is 
shown on the number line above. 
How many units long is each arrow? 
How many arrows are there? What 
number is shown at the tip of the 
last arrow? 


3. To show the multiplication of 6 
by 4 on the number line, first think 
of 6 used as an addend — times. 
Start at O and draw an arrow 6 units 
long. Draw arrows 6 units long one 
after the other until you have drawn 
2 arrows. What number is shown 
at the tip of the last arrow? 


4. Write a sentence that tells the 
multiplication fact shown on the 
number line pictured below. 


01234567 8 9 101112 13 141516 
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14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 


5. Suppose you wish to know what 
5 X 12is. Write a number sentence 
that shows 12 used as an addend 5 
times. What is the sum? 

124+12+12412+12=5x12=2 

6. Find what 3 x 18 is by adding. 
Then what is 18 X 3? Why? 

7. You can think of 10 X 6 as 6 
used as an addend 2 times. What 
is 10 x 6? To find 11 xX 6, can you 
add 6 to10 x 6? Why? 

11x6=(10X6)+6=2 
What is 12 x 6? 13 x 6? 

8. What is9X9? 109? 11x9? 
Then what is9X10? 9X11? 9x12? 

9. Count by 5’s from 0 to 50. The 
numbers you say are multiples of 5. 

A multiple of 5 is the product of 
5 and any whole number. 

Is O a multiple of 5? is 15? is 40? 
List the first twelve multiples of 5. 
10. Count by 4’s from 0 to 40. Are 
these numbers multiples of 4? List 
the first twelve multiples of 4. 

11. List the first twelve multiples 
of 10. Does each of these multiples 
have 10 as one of its factors? 
12. The set shown below is the set 
of multiples of what number? 

(0, 7, 14, 21, 28, - ++} 


The distributive property 


AKkKkKk www B 
ww ke & ww 
wwek & ww 
ww & ww * 
www & ww 


1. Look at the stars shown above. 
There are 5 rows of stars with 4 + 3, 
or ., stars in each row. How many 
stars are shown in all? 

5X (4+3)=2 

2. In set A, there are 5 rows of 
stars with 4 stars in each row. In 
set B, there are 5 rows of stars with 
3 stars in each row. What is 
> xX 4? 5 x 3? What is the sum of 
‘hese two products? 

6x4)+6x3)=2 
Is this number sentence true? 
5X (4+3) =(5 x4) +6 x3) 


— Solve these pairs of sentences. 

3.2X(64+2)=A 
2x6)+(2x2)=A 

48x(5+4=0 
8x5)+8x4 =O 


k Your discovery 


ell your discovery 

What have you found about mul- 
plying the sum of two numbers? 

Se your discovery 

x (30+2)=65x2)4+6 8) 


The distributive property tells you 
that 2 x (4+ 6) names the same 
number as (2 X 4) + (2 x 6); that 
6 X (8 + 4) names the same num- 
ber as (6 X 3) + (6 X 4); and soon. 
— Solve these sentences. 

5. 8X (2+5) = (8X 2)4+(nxX5) 

6.4 (64+9)=4xn)+(4x9) 

7.3X(n+5) =(8X7)+(3 x5) 

8. To find the product of 4 and 13, 
you may think of 13 as (10 + 3). 

4x 13 =4 x (10 + 3) 

Then use the distributive property. 

4x (10+3) = (4x 10) +4 x3) 
= 40 + 2 
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Then 4 X 13 equals _?.. 
9. Is this sentence true? 
4X13=13x4 
Then complete this sentence. 
13 X¥4=(10+3) x4 
= (10 x 4)+ (3 x4) 
= ee ee ee 
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— Use the distributive property to 
solve each of these sentences. 


a b- 
10.3x1l4=n 2X19 =% 
1.8xXil2=%" 6x14=n 
2. 5x 15= 7 7x B=—%7 
13.4xX17=n SX 6 =% 
14.11X9=n is X5=% 


Using the distributive property 


1. What is 3 X 2? Then what is 
3 xX 2tens? 3x 20=2 


2. What is 4 x 2? Then what is 
4 x 2hundreds? 4 X 200 = 2 
— Solve each of these sentences. 
a b 
3.7X20=n 3x40=0 
4.5 x 300=A 6 x 800 =n 


5. You can think of 78 as 70 + 2. 
To find the product of 3 and 78, copy 
and complete the following. 


3x78 =3 x (70+ 8) 

(3 x 70) + (3 X 2) 
= 2? 424, or 2 

6. Study the example shown below. 


78 = 7 tens 8 ones 
x3 = 3 
21 tens 24 ones, or 2 


What three-digit numeral names the 
product of 3 and 78? 


7. Another way to show 
the multiplication of 78 78 
by 3 is given at the right. x3 
Explain each step of the 24 
multiplication as shown 210 
in the example. 234. 


8. Copy and find the 
products. Use any method you wish. 
a b ¢ d e f 


34 BL 76 43 9 19 
x 2 x6 X4 X8 X7 X5 


50 


9. To find the product of 4 and 283, 
copy and complete the following. 
4 X 283 = 4 x (200 + 80 + 3) 
= (4 x 200) + (4 X 80) 
+ (4x 4) 
= 800 + 2. + 12, or 2 
10. Explain this way of showing the 
multiplication of 283 and 4. 


2 hundreds 8 tens 3 ones 
ee 
8 hundreds 32 tens 12 ones, or - 


11. A third way to show 
the multiplication of 283 
and 4 is given at the 
right. How are the 12 
ones shown here? the 
32 tens? the 8 hun- 
dreds? What is the sum 
of these numbers? 

12. Here is a shorter way to show 
the multiplication of 4 
and 283. The digit in 
the tens place shows 7. 
tens. Why? What two 
digits are missing? Ex- 
plain how to find them. 
13. Copy and find the products. 
Use any method you wish. 

a b c d € 


312 256 3,412 1,824 3,824 
x3 x8 x2 x9 _xX4 


If you need more practice, do Prac- 
tice Set 27, page 332. 


Multiplying by multiples of ten 


1. Solve each of these number sentences. If necessary, use addition 
to find the solution set for each. 


Lx6 = 10 X%6 = % 100 x6 =n 1,000 x 6=n 


— Copy and complete Ex. 2-4. 
2. 10 X 436 = (10 X 400) + (10 x 30) + (10 x 6) 
4000 + 300 + £60 
= 
3. 100 x 528 = (100 x 500) + (100 x 20) + (100 x 8) 
50,000 + 2,000 + 800 
ane 
4. 1,000 x 742 = (1,000 x 700) + (1,000 x 40) + (1,000 x 2) 
— 700,000 + 40,000 +- 2,000 


= ? 


5. Study this chart for a pattern. 


PRODUCT OF 10 PRODUCT OF 100 PRODUCT OF 1,000 
AND AND AND 
GIVEN NUMBER GIVEN NUMBER GIVEN NUMBER 
8,000 
32,000 


GIVEN 
NUMBER 


96,000 
145,000 
378,000 
746,000 


e Compare the place value of each digit in the numeral for the 
product of 10 and the given number with the place value of the same 
digit in the numeral for the given number. What do you discover? 

e Compare the place value of each digit in the numeral for the 
product of 100 and the given number with the place value of the same 
Jigit in the numeral for the given number. What do you discover? 

e Compare the place value of each digit in the numeral for the 
sroduct of 1,000 and the given number with the place value of the 
same digit in the numeral for the given number. What do you dis- 
over? 


Using the associative property 


— Write only the numerals for the 


products. 

a b 
1.610x27=2 10x458= 2 
2.100x38=—~ 100x972 = 2. 
3. 1,000x56= + 1,000x275= 


4. Is 20 equal to2 x 10? The fol- 
lowing shows how to find the product 
of 20 and 34. Explain each step. 


20 x 34 = (2 X 10) X 34 


= 2 x (10 X 34) 
=2x 340 
= 680 


5. Shown below is another way to 
find the product of 20 and 34. Ex- 
plain it. 

20 x 34 = (10 X 2) x 34 


= 10 X (2 X 34) 
=10x 68 
= 680 


6. Multiply each of these numbers 
by 20. 
23 31 62 132 443 621 


7. Tell a short way to multiply a 
number by 30; by 40. 
Multiply the numbers named in 
Ex. 6 by 30; by 40. 
8. Is 200 equal to 2 x 100? Copy 
and complete the following. 
200 x 48 = (2 x 100) x 48 
= 2 X (100 X 48) 
= 2% = 


9 


52 


. Shown below is another way to 
bs the product of 200 and 48. Ex- 
plain it. 

200 x 48 = (100 x 2) x 48 

= 100 x (2 x 48) 
100 x 96 
? 


10. Multiply each of the numbers 
named in Ex. 6 by 200; by 300; by 
600. 


11. Copy and complete the following. 


4,000 x 32 = (4 xX 1,000) x 32 
Fa LES ae 
a a2 


12. Copy and complete the following. 


4,000 X 32 = (1,000 x 4) x 32 
= 1,000 x (4 x 32) 
1000x 2 


=e 
— er 


13. Multiply each of the numbers 
named in Ex. 6 by 2,000; by 4,000; 
by 5,000. 


14. If you understand the pattern 
you discovered when multiplying a 
given number by 10, 100, or 1,000, 
you should be able simply to write a 
numeral for the product of 10,000 
and each of the following. Try it. 


16 58 235 164 528 123 
15. Multiply each of the numbers 


named in Ex. 14 by 20,000; by 
40,000. 


Multiplying by tens and ones 


1. Debby multiplied 46 by 32. She 
thought: “32 is 30 + 2, so 32 x 46 = (30+ 2) x 46 
equals (30+ 2) x 46.”” She wrote her (30 x 46) + (2 x 46) 
example as shown at the right. What 13380 <= .- 2. 
is 2 X 46? What is the sum of that gee 
number and 1,380? 32 x 46 = 2. 


2. John showed the multiplication of 
32 and 46 by writing the example at ~ AG 
the right. How are his example and x 32 
Debby’s example alike? Did they 2x46— 92: 
both multiply 46 by 2 and by 30? ea a aha partial products 
What is 2 x 46? This answer is 32 x 46 _, 1,472 product 
called a partial product. What is 
30 < 46? This answer is also called 
a partial product. Why do you think they are called partial 
products? 
What is the sum of the partial products? 32 x 46 = 2. 


3. Tom multiplied 43 by 28. 


e First he multiplied 43 by 8 ones. What is the partial product? 

e Next he multiplied 43 by 2 tens. What is this partial product? 
[(n the example at the right, where did Tom write the 8 hundreds? 
‘he 6 tens? Why? Why is it unnecessary to write the O in the 
mes place? 

e What is the sum of the partial products? Copy and complete 
‘he example. 


— Copy and find the products. 

a b’ Cc d e f g h 

4. 95 64 69 89 78 76 67 47 
x32 X36 X52 XA XMS X89 X90 XO 


5. 235 307 578 $6.13 $5.08 $8.47 $6.80 $7.50 
x 42 x 54 X 36 x13 x 25 x 50 X 67 x 80 


f you need more practice, do Practice Set 28, page 333. 
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Estimating products 


1. Jim wanted to find the product 
of 6 and 28. Before he multiplied, 
he estimated the product. 


EXAMPLE ESTIMATE 
28 30 


x6 = X6 
~~ 168 180 


He thought, ‘“‘I can round 28 to 30. 
6 X 30 = 180 So6 X 28 should be 
about 2...” Will 6 x 28 be greater 
than 180, or less than 180? 

Then Jim multiplied. How far 
from his estimate is his product for 
the example? 

2. To estimate the product of 7 
and 63,-round 63 to 60. What is 
7 < 60? Then the product should 
be about _?..° What is the product 
of 7 and 63? 

3. Round 298 to the nearest hun- 
dred. Now estimate the product of 
4 and 298. What is4 xX 298? 


— Estimate each product. Then 
find the product and compare it with 
your estimate. 


a b 
4.6 48 = 2 5x4 = 2. 
5.551 = 7 3X 489 = 2. 
6.8 X37 =2 6 X 307 = 2 


7. If the price of gasoline is 29¢ a 
gallon, what is a good estimate of the 
cost of 5 gallons? of 8 gallons? 
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— In Ex. 8-11, one of the numbers 
in each set shown at the right makes 
the sentence true. Estimate to find 
which number it is. 


8.7X89=n {623,563} 
9.9X22=n  {278, 198} 
10.8xX68=n {484,544} 


11. 8 X $3.97 = n {$25.16, $31.76} 


12. Round each factor in 


the example at the right 62 
to the nearest ten. What xX 28 
is 30 x 60? Then the 


product of 62 and 28 should be 
about 2. Copy the example and 
find the product. 
13. Estimate the products. Then 
find the products and compare them 
with your estimates. 
a b Cc d e 
93 86 97 54 76 
x24 «x52 x46 X38 X65 


14. Jack plans to save 35¢ a week. 

In one year (52 weeks), about how 

much will he save? . 
What is 52 x 35? 

15. Estimate the cost of 12 of these 

tubes of paint; of 26 of these paint- 

brushes. 


Multiplying by hundreds, tens, and ones 


1. Jean and Bill found the product of 
364 and 216. Did they both get the same JEAN BILL 
answer? 216 216 
x 364 x 364 

864<- 4x216— 5 864 


e Explain how Jean found each of her 
three partial products. 

e Compare Bill’s partial products with 
Jean’s. Why can Bill-write his second 
and third partial products as he does? 


12,960 — 60 x 216 — 1296 
64,800 — 300 x 216 648 
78,624 78,624 


4 


2. Multiply using either way. Check by going over your work. 
a by i ae e G ‘g h i 
col ais gap 523. 364° «406 482—s28Sts«CG73 
X 253 xX 341 x 684. xX 423 x592 x386 x 547 x 358 x 159 


ee ee eee ae ae 


3. Shown here are two ways to multiply 
357 by 280. Notice that the numeral for a = 
280 has a 0 in the ones place. 357 357 
xX 280 X 280 
28,560 — 80 x 357 — 28 560: 
71,400 — 200 x 357 —714 


—_——. 


e The first partial product shows 
a 357. f 

e In B why can the-second partial ————s 
product be written as it is? The digit 4 99,960 99,960 
is written in which place? 


4. Shown here are two ways to multiply 


176 by 206. | . C D 
e In C the first partial product shows 476 476 
> X 476; the second partial product X 206 X 206 
shows 2. x 476. ; > 2,856 — 6X 476 >= 2856 
e In D the first partial product shows | 95,200 —200 x 476 +952 | 
+ x 476. Explain how the second par- | 98,056 98,056 


jal product shows 200 x 476. 
5. Multiply using either way. Check by going over your work. 


284. 367 375 849 764 572 435 206 670 
< 260 x290 x406 x920 x305 x630 x508 x 470 x 209 


aaa ee a a, OE eS 


Ff you need more practice, do Practice Set 29, page 333. 
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Practice in multiplication 


1. Multiply 246 by 172. Should you get the same answer if you 
multiply 172 by 246? Why? Explain how you can use the com- 
mutative property to check multiplication. 


— Find the products. Check by using the commutative property. 
a b c d e f g h i j 


2 33 6 Ww 58 2 45 64 43 ‘57 64 
x2 x8 x3 x6 X7 X5 X4 X9 X4 XE 


3. 60 68 15 96 86 95 69 68 49 57 
x4 X7 X7 X8 X5 X4 XB X6.X9 x9 


— Solve these open sentences. 
a b c d e 


4.8x53=n 9X18=n 73X6=n 85 xX4=n a= 6 X 75 
5 5xX83=n n=8X56 7X82=n S5BXO6=” 9X65= 7 
6.69xX7=n 8xX9B=n n=79X5 9x80=n 4X89=N 
7.n=$76X9 6X$88B=n BX$84=N n=5X$98 6X $96 =” 
— Copy, find the products, and check. 
a b Cc d e f g 
8. 27 69 58 95 67 47 38 
x 36 x 45 x 54 x 60 x 35 x 46 x 40 
9. 65 40 76 $.90 $.73 $.88 $.57 
x 89 « 39 x SF x 78 x 94 x 78 x 48 
10. 732 890 907 978 626 799 574 
* 323 x 76 x 865 x 360 x 740 x 465 x 890 
11. 476 574 507 987 999 860 609 


12. $3.98 $9.56 $8.37 $6.78 $4.76 $84.58 $69.37 
x 7 


Multiplication and inequalities 


1. What is 9 x 18? Is it greater 
than or less than 90? 180? 

Which of the following number 
sentences are true? 


9x 18 > 90 9 x 18 > 180 
9 x 18 < 180 


2. Is this number sentence true or 
is it false? 7 xX 49 < 350 Think: 
49 is less than 50, or 5 tens; 7 x 5 
tens is equal to 35 tens, or 350; so 
7 X 49 is less than 350. 


— Tell whether each of the following 
number sentences is true or false. 


a b 
3. 2 X 27 > 40 2% 2/7 > 6 
4.5 X 54 < 250 5 X 54 < 300 
5. 8 X 32 > 240 S KX o2 > 320 
6. 7 X 81 > 560 7 X 81 < 630 


7. What do we call this set of num- 
ders, {0,2,4,6,8,---}? What num- 
ers from this set will make this 
1umber sentence true? 3X n < 20 


8. What numbers from the set of 
dd numbers will make this sentence 
rue? 3xn< 20 


9. What are the next three mem- 
ers of this set? {0,3,6,9,12,-- -} 
Vhat numbers from this set make 
his sentence true? 3 x n < 20 


0. Name the first ten multiples of 4. 
Vhat multiples of 4 make this sen- 
nce true? 8 XK n < 100 


11. What number in {1 ten, 2 tens, 
3 tens, 4 tens} does not make these 


sentences true? 
8 X n < 25 tens 8 Xn < 250 


— For each sentence below, tell 
which number in the set makes the 
sentence false. 


12.5 X n < 25 tens 
{3 tens, 4 tens, 5 tens} 


13. n X4>7 tens {10, 20, 30, 40} 
14.12xXn<90 {5,6,7,8} 
15.nX28>90 {3, 6,9, 12} 

— Tell which numbers in each set 
make the sentence true. 


16. 7 X n > 12 tens 
{3 tens, 4 tens, 5 tens} 


17.nX9<280 —{10, 20, 30, 40} 
18.15xX>50 {2,4,6,8} 
19.» X 42 < 450 {3, 6,9, 12} 


20. For Ex. 16-19, tell the greatest 
number in each set that makes the 
sentence true. 


21. What multiples of 10 make this 
sentencetrue? 7 X n < 452 What 
is the greatest multiple of 10 that 
makes the sentence true? 


— Tell the greatest multiple of 10 
that makes the sentence true. 

a b 
22.6 Xn < 32tens 6 Xn < 320 
23.8 xXn<60tens 8 xn < 600 
24.nx9<50tens n x9 <500 
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PROBLEM-SOLVING HELP 


Multiplication and problem solving 


1. In aschool auditorium there are 
28 rows of seats with 36 seats in 
each row. How many seats are there 
in this auditorium? 


e Can you use this number sen- 
tence to find the answer to the prob- 
lem? 28 X 36=%n 

e Can this sentence also be used to 
find the answer? 36 X 28 =” 

e Solve either sentence and tell the 
answer to the problem. 


2. On a loading platform, cases of 
canned peaches are arranged in 
stacks. Each stack is 5 cases high. 
There are 4 rows of stacks with 7 
stacks in each row. How many cases 
are on the platform? 


e Can you use this number sen- 
tence to find the answer to the prob- 
lem? 5X4) X7=n 

e Write at least two other sen- 
tences that could be used to find the 
answer. 

e Solve any one of these sentences 
and tell the answer to the problem. 


— Write a number sentence for each 
of the following problems. Then 
solve the sentence and write the an- 
swer to the problem. 


3. During one hour, 35 cartons of 

books were loaded onto a truck. 
Each carton contained 48 books. 
How many books were loaded during 
the hour? 
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4. Each floor on the west side of a 
new apartment building has 27 win- 
dows. Each window has 3 panes of 
glass. There are 18 floors in the 
building. How many panes of glass 
were needed for the west side of the 
building? 

5. Twenty-four cases are stacked 
for loading on a platform. Each case 
contains 96 cans of applesauce. How 
many cans of applesauce are there to 
be loaded? 


6. A club votes to buy a jacket for 
each of the 16 members. Each 
jacket costs $4.95. How much money 
will the club need in order to buy the 
jackets? 


7. On a supermarket shelf, soup is 
arranged in stacks with 5 cans in 
each stack. There are 7 rows of 
stacks with 22 stacks in each row. 
How many cans of soup are on the 
shelf? 


,8. A ticket for the school play 
costs 75¢. If 220 tickets are sold, 
how much money will be collected? 


9. Jean spends 18¢ a day to ride the 
bus. How much does she spend in a 
year if she rides on the bus 5 days a 
week for 42 weeks a year? 


10. A school gymnasium has 14 rows 
of bleachers. Each row can seat 47 
people. How many people can sit 
on the bleachers? 


How well can you multiply? 


— These examples will help you find out how well you can multiply. 


Jheck each answer by going over your work. 


a b c d 

1 67 87 97 74 
x5 x6 x 58 x 78 

2 579 480 806 634 
x 90 x 97 - x 69 x 53 

3 679 526 509 725 
< 843 x 126 x 673 x 497 

4. 865 526 6,245 8,399 
x 700, x 205 x 94 x 48 


- These exercises will help you to multiply mentally. 


5. To multiply 46 by 2 mentally, think: 
(2 x 40) +(2x6) =80+12= 2 


6. Try these without pencil and paper. 


a b c d e f 
11 23 48 36 15 68 
<9 x3 Kee xed x 4 x6 


e 


$.98 
x 94 


$3.58 
x 68 
$8.69 
xX 254 


$84.27 
x 86 


7. Mike’s father drives 14 miles to and from work every day. In 
days, how many miles would he drive to and from work? 


3. A club uniform costs $5.85. Would $60.00 be enough to buy 12 


f these club uniforms? 


. The Browns’ station wagon will travel about 14 miles on 1 gallon 
‘gasoline. Would 7 gallons of gasoline be enough to drive 80 miles? 


) miles? 100 miles? 


you need more practice, do Practice Set 30, page 333. 
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The meaning of division 


1. Maureen is going to bake 32 cup- 
cakes. She can put 8 cupcakes in one 
tin. How many tins will she need? 


e Does the number of tins times 
the number of cupcakes in each tin 
equal the total number of cupcakes? 

e Does this sentence tell about the 
problem? » X 8 = 32 In thissen- 
tence, do you know one factor and 
the product? What is the other 
factor? 

e Does this sentence also tell about 
the problem? 32 +8=% What 
number makes this sentence true? 


2. Mary has 6 boxes of candy canes 
with the same number of canes in 
each box. In all, she has 48 canes. 
How many candy canes are there in 
each box? 

e Does the number of boxes times 
the number of candy canes in each 
box equal the total number of canes? 

e Does this sentence tell about the 
problem? 6 X n = 48 In this sen- 
tence, do you know one factor and 
the product? What is the other 
factor? 

e Does this sentence also tell about 
the problem? 48 +6=%n What 
number makes this sentence true? 


3. How do you find a factor when 
you know one factor and the prod- 
uct? What number makes each of 
the following sentences true? 


nX9=54 54+9=n 


— Solve these pairs of sentences. 


4.8 n= 24 24+8=n 
5. A X5 = 45 45+5=A 
67X00 =28 28+7=0 
7.nX6 = 36 36+6=n 


Are multiplication and division re- 
lated operations? 


— Solve these sentences. 
8. (8x 4)+4=n 
956x7)+7=0 

10. Does dividing by a number undo 


what multiplying the number does? 
Then division is the inverse of .. 


11. In the number 
sentence and di- 
vision example at 
the right, 32 is 
the dividend, 8 is 
the divisor, and 4 is the quotient. 

What is the dividend in this sen- 
tence? 8=56+7 What is the 
divisor? the quotient? 


— Tell the dividend and the divisor 
in each of the following. Then find 
the quotient. 


a b 
12. 6)42 18+3=O 
13. 8)72 20+4=n 
14. 7)49 A =12+3 
15. 3)27 4+2=0 
16. 8)64 n=25+5 


Division and the number line 


Od 2168) Aeh 16 Per 9 10 11 12 13 14 15 16 1718 19 20 21 22 23 24 25 26 


6 6 6 6 


1. You can sometimes find the product of whole numbers by using 
addition. You can think of 4 x 6 as 6 used as an addend _?_ times. 
Explain how the arrows on the number line above can be used to find 
che product of 6 and 4. 


Why can’t you use addition to help find the product of 1 and 6? | 
‘he product of O and 6? 


2. In the same way that some multiplication examples are related to 
‘epeated addition, some division examples can be solved by repeated 
ubtraction. To find the quotient for 24 = 6, you can subtract 6 
rom 24 and continue to subtract until the result is 0. How many 
imes can you subtract 6? Then what is the quotient? Explain 
iow this is shown on the number line below. 


OLlzs2 4s 6 728 5 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 


3. What division fact is shown on the number line below? What 
umber is being subtracted? How many times is it subtracted to 


rrive at 0? What number is the dividend? the divisor? the quo- 
ent? 


Ol23456789 10 1112 13 141516 1718 19 20 21 22 23 24 25 26 27 28 29 


28 


l. To find what 42 + 3 is, subtract 3 from 42 and continue to 
\btract until you arrive at 0. How many times do you subtract 3? 


hen what is 42 + 3? Use a model of the number line to show the 
vision of 42 by 3. 
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Related sentences 


bts 
foiaxs 


Site Site ike 
% & 
i Bs Bis 


1. How many rows of dolls are 
there in the set shown above? How 
many dolls are there in each row? 
To find how many dolls are in the 
set, can you use this sentence? 


3x5=n 
Can you also use this one? Explain. 
5X3=n 


2. Suppose you know there are 15 
dolls arranged in rows with 5 dolls 
in each row. To find how many 
rows there are, can you use this sen- 
tence? 155+5=n 


3. There are 15 dolls arranged in 3 
rows with the same number of dolls 
in each row. To find how many dolls 
are in each row, can you use this sen- 
tence? 15+3=n 

4. Do the four related sentences 
below use the same set of numbers? 
What are the numbers in the set? 

3x5=-15 5X3 =15 
15+3=5 15+5=3 

5. Write four related number sen- 
tences using each of these sets of 
numbers. 
(5, 7, 35} 


{6, 8, 48} {6, 9, 54} 


62 


6. John said, ‘I am thinking of 
some number. The product of this 
number and 6 is 48. What is the 
number?” 


e In this multiplication sentence, 
does n stand for the number John is 
thinking about? n xX 6 = 48 

e Is the following division sentence 
related to the multiplication sentence 
above? 48 +6=n Does n stand 
for the quotient of 48 + 6? 

e What does 48 + 6 equal? Does 
this number make both the division 
sentence and the multiplication sen- 
tence above true? 


— For each number sentence below, 
write a related division sentence 
where n stands for the quotient. 
Then solve the sentence. 


a b 
7.nX8 = 64 nxX4 = 32 
8.5 X n = 50 3xn=18 
9.nxX7=49 6X n = 42 


10. Jim said, “I’m thinking of two 
factors of 40. One of the factors is 
8. What is the other factor?” 


11. Susan said, ‘‘Four times some 
number is28. What is the number?”’ 


12. Since multiplication and division 
are related — that is, they are in- 
verse operations — explain how you 
can use multiplication to check your 
answer for a division sentence. 


Using division to solve problems — 


1. It takes 9 players to make up a 
baseball team. How many teams 
can be made up from 36 players? 


e Ann thought, “The number of 
teams is the number of 9’s in 36.” 
She wrote this sentence. 


36+9=n 
e Tony thought, ‘The number of 


teams times 9 equals 36.” He wrote 
this sentence. 


nX9 = 36 


e Should Ann and Tony both get 
the same answer? Explain. What 
is the correct answer for both of 
these sentences? 


2. Forty-eight children are to 
march in groups of 8. How many of 
these groups of 8 will there be? 


e Can you use this multiplication 
sentence to find the answer? 


nX8 =48 


e Is this sentence related to the 
nultiplication sentence above? 


48+8=n 
e What number does n stand for in 
0th of these sentences? 


3. How many 5-cent pencils can 
‘ou buy for 45¢? 

Can you use this sentence to find 
he answer? 45+5=n Does n 
tand for a number of cents or a 
umber of pencils? What number 
oes 7 stand for? 


} 


PROBLEM™= SOLVING HELP - 


4. Stanley paid 30¢ for 6 candy 


bars. He paid the same amount for 
each bar. How much did each bar 
cost? 


Can this sentence be used to find 
the answer? 30+6=n Does n 
stand for a number of cents or a 
number of candy bars? What num- 
ber does n stand for? 


‘5. Ben is planting trees in rows of 
. If he plants 54 trees, he will have 
rows. 


6. How many pounds of potatoes 
at 8¢ a pound can be bought for 64¢? 
How many pounds of these pota- 
toes can be bought for 72¢? for 56¢? 


7. Jim placed 72 chairs in rows with 
8 chairs in each row. How many 
rows of chairs were there? 


8. Joe placed 72 chairs in 9 rows 
with the same number of chairs in 
each row. How many chairs were in 
each row? 


9. Suppose you know the number 
of members in a set, and this set is 
separated into subsets with the same 
number of members in each subset. 


e If you know the number of mem- 
bers in each subset, what do you do 
to find the number of subsets? 

e If you know the number of sub- 
sets, what do you do to find the 
number of members in each subset? 
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Division with remainders that are not zero 


— For each of the following number 
sentences, find the greatest whole 
number that makes the sentence 


true. 

a b 
16x” < 45 n ¥3 <= 20 
2.nxX4<35 8xn< 25 
3.5 Kn < 22 nx7<45 
4.nX2<15 9 xn <50 
5.7 Xn < 22 nX3<28 
6.nX5 < 36 9xn< 12 


7. The example at the 
right asks you to find the 7)25 
greatest whole number of 
7’sin 25. Are there at least 2 sevens 
in 25? Are there at least 3 sevens in 
25? Are there as many as 4 sevens 
in 25? Then _?_ is the greatest whole 
number of 7’s in 25. 

What number remains after you 
subtract 3 sevens from 25? This 
number is called the remainder. 

25=(3x7)+2 
8. Which of the follow- 
ing number sentences are 5)48 
true? 
8x5<48 9x5<48 
10x 5 < 48 

Which of the sentences above tells 
you the greatest whole number of 5’s 
in 48? What is the remainder after 
you subtract 9 fives from 48? 


48 =(9X5) +2 
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9. To find the quotient for 6)26, 
first find the greatest whole number 
of 6’s in 26. Is it 3? 4? 5? Now 
subtract this number of 6’s from 26. 
What is the remainder? 

Copy this sentence and replace the 

O with a numeral for the greatest 
whole number of 6’s in 26 and the A 
with a numeral for the remainder. 


26=(0xX6)+A 


— Copy the following exercises. Re- 
place each O with a numeral for the 
greatest whole number of divisors in 
the dividend and each A with a nu- 
meral for the remainder. | 


10. 6)26 26=(O x6)+A 
11. 7)25 23=(O0x7)+A 
12. 4)15 5=-(Ox4+A 
13. 5)37 37 =(O X5)+A 
14. 8)43 43=(0x8)+A 
15. 3)20 20=(O X3)+A 
16. 2)13 133=(0x2)+ A 
17. 9)50 50=(O x9) +A 
18. 7)56 5=(OxX7)+A 
19. 4)31 31=(O0x4)+A 
20. 6)42 42=(OxX6)+A 


21.28=(0 x4)+A 
22.29=(OxX4)+A 
23.30=(0x4)+A 
24.31=(0x4)+A 
25.32 =(0x4)+A 


Ol2sg 45678 5 10 1112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 


26. The drawing above shows you 
what happens when you divide 27 by 
8. What is the greatest whole num- 
ber of 8’s in 27? What is the re- 
mainder when you subtract. this 
number of 8’s from 27? 


=(Ox8s)+A 
27. Draw a model of the number line. 


Qn your model, show what happens 
when you divide 18 by 5. 


28. What is the greatest whole num- 
er of 6’s in 46? What is the re- 
mainder when you subtract. this 
1umber of 6’s from 46? 

[he example at the 7 rh 
ight shows how we | 6)46 
xpress the answer to 

6 +6. 


- Copy the following examples and 
how the answers in a way similar to 
hat used in Ex. 28. 


a a. c d 
9. 4)23 6)52 3)20 7)45 
).5)42 ~=8)38 7)54 9)19 


lL. In Ex. 28, the answer is 7 r4. 
an you use this sentence to check 
le answer? 

46=(7 xX 6) +4 
‘rite a similar sentence to check 
ch answer in Ex. 29 and 30. 


32. In the example 
at the right, what is 
the divisor? What is 
the remainder? Is the 
remainder greater than the divisor? 
Then is 5 the greatest whole number 
of 8’s in 50? What is the greatest 
whole number of 8’s in 50? What is 
the remainder? 


INCORRECT 
5 rl10 


8)50 


33. In an answer to a division ex- 
ample, the remainder should never 
be equal to or greater than the _2.. 
Explain. 


— Copy each example below and 
find the answer. Write a true num- 
ber sentence to check each answer. 


a b c d 
34. 9)30 7)38 8)66 4)34 
35. 6)40 5)22 =: 33)28 2)15 
36. 7)25 9)34 4)37 3)14 
Think twice! 


37. What has been done to each 
number shown in row A to get the 
number shown in row B? Copy and 
complete the table. : 


PROBLEM-SOLVING HELP 


Division with remainders and problem solving 


1. Five boys bought736 pencils. 
They plan to share the pencils 
equally. Each boy should receive 
__ pencils. 

e What is the greatest whole num- 
ber of 5’s in 36? Then how many 
pencils should each boy receive? 

e Is there a remainder? What is 
it? Is the remainder the number of 
pencils left over? 

e Explain how this sentence can be 
used to answer the problem. 


36 =(O X5) +A 


2. Twenty-six cartons are to be 
stacked on a loading platform. No 
stack should contain more than 4 
cartons. How many stacks, 4 car- 
tons high, can be made from the 26 
cartons? 

e Are you asked to find the greatest 
whole number of 4’s in 26? Will 
there be a remainder? 

e Explain how this sentence can be 
used to answer the problem. 


2=(O0xX4)+A 
e The remainder means that one 
stack will contain only *- cartons. 


3. A candy bar costs 6¢. 
many candy bars can Elizabeth buy 
with 25¢? 5 


e Write a number sentence an 
use it to answer the problem. 
e Does the remainder mean 1 cent 


or 1 candy bar? 


How =|: 


4. On a jet plane, there are 5 seats 
in each row. Forty-eight passengers 
ean fill ?. of these rows. 


5, Mr. Carter wants each box of 
tomatoes to contain exactly 4 to- 
matoes. How many boxes can he fill 
using 35 tomatoes? How many to- 
matoes will he have left over? 


6. Fifty-two trading cards are to 
be shared by 6 boys. Hach boy is to 
receive the same number of cards. 
What is the least number of cards 
that will be left over? 


7. Each baseball team requires 9 
players. How many teams can be 
formed with 50 players? 


8. Mary wants to buy as many pen- 
cils as she can with 45¢. Each pencil 
costs 8¢. How many can she buy? 


9. Leonard and his three brothers 
caught 28 fish. If each boy caught 
the same number of fish, how many 
did Leonard catch? 


10. Barbara and Betsy are giving a 
party. There will be 7 girls at the 
party. Barbara is baking cookies — 
3 pans with 8 cookies on each pan. 
Betsy is baking 5 pans of cookies 
with 6 cookies on each pan. 

If the girls at the party share the 
cookies equally, how many will each 
get? How many cookies will be left 
over? \ 


{eeping up in mathematics 


)ral 

1. What number is 8 greater than 
'6? 

2. The product of 8 and 9 is ?.. 


3. One factor of 56 is 7; the other 
actor is 2. 


4. The difference between 33 and 
8 ig, 


5. What number is 25 greater than ° 


2? 

6. Complete these sentences. 

e 87 sec. make _?_ min. 27 sec. 
e 148 sec. make 2 min. _?_ sec. 


- Solve these open sentences. 


a = TB 

7.n—17 = 40 50 —n = 12 
3. 15+ = 60 n—7 =42 
- Read each of these numerals. 
). 268,496 406,843 
). 8,000,000 2,005,090 
.. 2,708,800 3,000,000,000 
, 1;008,360 2,765,298,432 
; Count by: 


» 9’s from 35 to 80. 
» 500’s from 37,000 to 40,000. 


. Tell the first ten multiples of 2; 
3s OL 5, 
. What number is: 


» 10,000 greater than 497,000? 
» 100,000 less than 1 million? 


Written 
— Copy, compute, and check. 


a b Cc 
1 241 670 4,687 
58 512 9,504. 
+ 37 — + 902 + 863 
2. 883 940 700 
— 59 — 515 — 286 
3. 68 482 509 
x 79 x 97 x 64 


— For each sentence, list the set of 
whole numbers that make it true. 


a “5 
4.195-38=n  400-168=0 
5.106—47=O 546—307=n 
6.7+0>10 725 +809 =O 
Patt A, S37 O — 386 =592 
8.3+0<8 314 —298>n 
9.n+5<6 456 +394 =n 
10.6Xn<18 672 +n = 845 


Think twice! RAPA ARAAAAAR RRR 


— What number is halfway between: 


e 10,000 and 11,000? 

e 10,000 and 20,000? 

e 10,000 and 15,000? 

e 200,000 and 100,000? 
500,000 and 1,000,000? 
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Comparing numbers 


1. Sally is 8 years old. Her mother 
is 32 years old. What is the differ- 
ence between Sally’s age and her 
mother’s age? 

To find the answer, do you add, 
subtract, multiply, or divide? 


2. Fred is 9 years old. His father 
is 36 years old. How many times as 
old as Fred is his father? 

To find the answer, do you add, 
subtract, multiply, or divide? 


3. In which exercise above did you 
compare two numbers by subtrac- 
tion? 

In which of the exercises above did 
you compare two numbers by di- 
vision? 

4. Would you use subtraction or 
division to find: 


e how much more a coat costs 
than a hat? 

e how many times as much a coat 
costs as a hat? 


5. Bill is 9 years old. His grand- 
father is 63 years old. 


e What question can Bill answer 
by solving sentence a below? 

e What question can Bill answer 
by solving sentence b below? 
a.63+9=nN b. 63 —-9=N 
6. A quarter is worth how much 


more than a nickel? how many 
times as much as a nickel? 


7. A tablet costs 30¢. A. pencil 
costs 5¢. What is the’ difference be- 
tween the costs of these two items? 

How many times as much as the 
cost of the pencil is the cost of the 
tablet? 


g. An hour is how many times as 
long as 10 minutes? 
An hour is how much longer than 
10 minutes? 


9. A yard is how many times as 

long as 4 inches? 

A yard is how much longer than 4 
inches? 
10. Six yards is how much longer 
than 2 feet? 

Six yards is how many times as 
long as 2 feet? 


11. Mike has 56 trading cards. 
Harry has 8 trading cards. 


e Joe said, ““Mike has 48 more 
cards than Harry.” Did he compare 
the numbers of the sets of cards by 
subtraction or by division? 

e Mary said, ‘‘ Mike has 7 times as 
many cards as Harry.” Did Mary 
use subtraction or division to com- 
pare the two numbers? 


12. Fred swam 50 ed Sally swar. 
10 feet. eo 


e Fred swam how many times as 
far as Sally? 

e Fred swam how much farthei 
than Sally? 


Multiplying measures 
1. What property of multiplication 
lo you use when you rewrite 
3X (5 tens + 2 ones) 
as (3 X 5 tens) + (3 X 2 ones)? 
~ When you multiply tens and ones 
'y 3, you multiply the ones by 3 and 
he ?. by 3. 
2. One day Jack ran to school in 5 
ainutes 2 seconds. It took Jill 3 
imes as long to walk the same dis- 
ance. How long did it take Jill to 
ralk to school?’ Explain this ex- 
mple. 
5 min. 2 sec. 
x3 
15 min. 6 sec. 
How is multiplying a number of 
unutes and a number of seconds by 


similar to multiplying a number of 
ns and a number of ones by 3? 


- Multiply each of these by 3. 

a b 
}. 3 min. 4 sec. 2 gal. 1 qt. 
W'S Ibs 2 oz. 8 ft. 2 in, 
'. Bob spends 7 hours 15 minutes a 
'y in school. He used this example 


find how much time he spends in 
hool during one week. 


7 hr. 15 min. 
aS 
35 hr. 75 min., or 36 hr. 15 min. 


How did Bob rename 35 hours 75 
nutes as 36 hours 15 minutes? 


Zu 


PROBLEM=SOLVING HELP 


6. Helen practices the piano 1 hour 
15 minutes each day. In 5 days she 
practices ?_ hours _?_ minutes. 


7. Sandra’s class spends 45 minutes 
on mathematics, 45 minutes on sci- 
ence, and 45 minutes on reading each 
day. These three subjects take _?_ 
hours 2. minutes a day. 


— Copy these examples and write 
the answers. 


a b 
8. 3 wk. 4 da. 2 gal. 3 qt. 
x. x 6 
9. 4 ft. 5 in. 6 lb. 9 oz. 
x9 x 4 
10. 10 min. 28 sec. 2-qt: i pti 
x 3 ae 


11. There are . hours in 3 days. 
There are ?. minutes in 3 days. 


12. How many pounds of bird seed 
will Brian be buying if he buys 4 
packages like the one in the picture 
below? 


If you need more practice, do Prac- 
tice Set 31, page 334. 
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True or false 


— Read statements 1-20 very care- 
fully. Then tell if each is true or 
false. If you say false, give an ex- 
ample to show why. 

1. The product of two factors that 
are both whole numbers is always 
greater than either factor. 

2. If some number is added to one 
of two factors and subtracted from 
the other factor, the product remains 
unchanged. 

3. Multiples of 6 are divisible ex- 
actly (the remainder is 0) by 2 and 
by 3. 

4. The quotient is always less than 
the divisor. 

5. The difference between two num- 
bers is always greater than one of 
the numbers. 

6. The commutative property ap- 
plies to division. 

7. The associative property applies 
to subtraction. 

g. An approximation is always less 
than the number that is being ap- 
proximated. 

9. If two addends are equal, their 
sum is the same as two times one of 
the addends. 

10. The commutative property ap- 
plies to subtraction. 

11. A number of days is the same 
length of time as 24 times the same 
number of hours. 
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12. A number of minutes is the same 
length of time as 60 times the same 
number of hours. 


13. The difference between two num- 
bers is always less than one of the 
numbers. 


14. If each of two addends is in- 
creased by the same number, their 
sum will be increased by two times 
that number. 


15. Numbers whose numerals have 0 
in the ones place are exactly divisible 
(the remainder is 0) by 2, 5, and 10. 


16. Numbers whose numerals have 3 
in the ones place are exactly divisible 
by 3. 

17. Ina decimal numeral for a whole 
number, the first digit at the left has 
a greater place value than any of the 
other digits. 


18. Since numbers exactly divisible 
by 2 are even numbers, then num- 
bers whose numerals have 0, 2, 4, 6, 
or 8 in the ones place are even num: 
bers. 

19. Since numbers not exactly divis: 
ible by 2 are odd numbers, ther 
numbers whose numerals have 1, 3 
5, 7, or 9 in the ones place are odc 
numbers. 

20. If an addend and a sum are eacl 
increased by the same amount, thei 
difference is decreased by tha 
amount. 


SELF-HELP TEST 1 Se a 


If you make a mistake on a Self-Help Test, you can find help your- 
self. If your mistake is in Ex. 1, you can find help on page 10. Where 


can you find help for Ex. 2? 


1. The set that has no members is 
called the 2. set. [10] 
2. Write numerals for the next five 
members of each set shown below. 
[11] 
e il, 3,57, => =] 
r {0, 2, 4, 6, +++} 
— Solve these sentences. 
3. 321 +485 = A+ 321 [21] 
4. (75 +n) + 40 = 75 + (35 + 40) 
[22] 
5. Write a 3-digit numeral to name 
he number shown below. [3] 


7X 10 x 10) + (3 x 10) + (6 x 1) 


6. In a decimal numeral, the value 
of each place is _?. times the value 
of the place at its right. [2] 

7. 352 = 3 hundreds 4 tens __ ones 

[13] 

8. 600 =5 hundreds _?. tens 10 

ones [13] 


9. Which of the sets of numbers 
shown below is a subset of the set of 
even numbers? [11] 

{4,7,10} {12, 14, 16} {1, 2, 3} 
10. If the 7 in 27,632,844,590 is 
changed to a 9, the number named is 
_ greater than 27,632,844,590. - [5] 


/ELF-HELP TEST 2 ee are ey NPS Sp (es Ee 


~ Copy and find the answers. 


1. 317 2. 3,759 
+ 240 [23] 8,467 
+ 4,285 [25] 
3. 793 4. 9,860 
— 411 [329 — 3,876 [34] 
i. 3 {t. 8 in. 


+6ft.9in. [39] 


i. 5 hr. 20 min. 
— 2 hr. 45 min. [39] 


7. Find the solution set from the 
set of whole numbers for each of the 
following number sentences. [ 18] 


a-- 7 < 36 nu + 12.> 30 


— Round each of the numbers 
named below to the nearest ten; to 


the nearest hundred. [14-15] 
a b c 
8. 3,451 426,011 72,938 
9. 5,007 321,998 40,055 


10. Write a Roman numeral for 
631; for 87; for 258. [6-7] 
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IT’S CHECK-UP TIME ai lenin eerie 


— Solve each of the following open 
sentences. 


1.13x A =18 X13 
2. (15 xX 3) X5 = 15 x (O X §) 
3.6x(38+4) =6xO)+(6x4) 
4.%xX4=36 

5.64+n=8 

6. 28+ 28+28 =A x 28 
7.58=(9X6)+n 


8. Write four related number sen- 
tences for the set of numbers shown 
below. 

18, 5, 40} 


— Write only the numerals for the 
products. 


a b 
9.7x300=2. 436X1,000= _2. 
10. 200X24= 2? 6,000xX1l1= 2. 


— Copy each of these examples, find 
the answer, and check. 


11. 493 271 
xs x8 

12. 984 543 
x 276 x 918 

13. $2.06 $3.28 
x 57 x 94 

14. 7)53 4)35 
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_ — each example below aa 
find the answer. 


a b 
15. 2 min. 6 sec. 4 lb. 4 oz. 
4 x 6 
16. 5 gal. 3 qt. 2 tt. 7 ime 
x8 x 5 


17. List the set whose members are 
the first five multiples of 7. 


1s. A dollar is worth how much: 
more than a dime? ‘ 

A dollar is worth how many times 
as much as a dime? 


19. Ashelf contains 8 layers of boxes. 
Each layer has 12 rows with 7 boxes 
in each row. How many boxes are 
on the shelf? 


20. Each floor in an apartment build- 
ing has 8 windows. There are 32 
windows in the building. How many 
floors are there? 


If you have time, try these — 


21. The product of 24 and 43 is 
1,032. What number would you add 
to 1,032 to find the product of 25 and 
43? 


22. The quotient for 742 divided by 
14 is 53. What number makes this 
sentence true? 


(742-14) +14=n 


CHAPTER 4 


es 


Points, paths, and lines 


1. The picture above shows a set of 
tracks made in the snow by a squir- 
rel. Suppose other squirrels run 
between the two trees, making more 
tracks along those made by the first 
squirrel. Will a path soon be worn 
in the snow between the two trees? 
Will this path be a straight path? 

2. The two dots a 
1amed A and B in 
‘his picture rep- 
esent two points. B 

A point is an exact location. 
Points A and B mark the locations 

f the trees in the picture at the top 
f the page. In this drawing, three 

aths are shown connecting the two 

oints. Which path in the drawing 

0 you think represents the one made 

y the squirrels in the snow? Which 

‘ the three paths would you call a 

raight path? Use the straight edge 

_ your ruler to check your answer. 
es 
ay, 


iY 


3. In the drawing for Ex, 2, “all 
three paths contain points A and B. 
Do the three paths also contain 
many other points? Can we think 
of a path then as a set of points? 


4. Look at the three paths repre- 
sented in this picture. 


: — 

Do all three paths contain points C 
and D? What do you think the 
arrowheads show? Which of these 
paths would you call a straight 
path? 
SS ey 

The set of all points contained in a 
Straight path that goes on and on in 


both directions without end is called a 
line. 


SS ry 
5. Look at the paths shown below. 


Is the path containing points P 
and Qa line? Is the path containing 
points R and S a line? points X 
and Y? Explain. 
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Points, lines, and line segments 


T R 


—_—_—_——————— 


1. Place the straight edge of your 
ruler on the dots representing points 
T and R. Is the path that joins T 
and R astraight path? Does it con- 
tain points T and R? Can we call the 
straight path a line? Explain. 

Does the path shown above end at 
points T and R? Then is this path 
only part of a line? 


De 
A straight path that has two endpoints 

is called a line segment. 

— ss 


2. Name the two endpoints of the 
line segment shown in Ex. 1. We 
call the line segment shown above 
line segment TR or line segment ET. 
We write these names as TR or RT. 

Two ways to name the first line 
segment shown below are AB and 2. 
Write two names for each of the 
other line segments shown. 


A B 
FFF 
Cc D 
E F 
oo 


3. Fold a piece of paper in half. 
Does the crease represent a line 
segment? Name some other things 
in your classroom that remind you 
of line segments. 
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4. Through what two points ‘does 
the line shown below pass? 


P Q 
<< 
We call the line shown above, line PQ 
or line QP. We write these names as 
PQ or QP. How does the symbol for 
a line differ from the symbol for a 

line segment? 

Two names for the first line shown 
below are RS and 2. Write two 
names for each of the other lines 
shown. 


5. Is the set of points named MN 
in the drawing below contained in 


the set of points named MN ? Then 
is MN a subset of MN ? 


M J K N 
<< 
e Name four other line segments 

ed 

that are subsets of MN. 
— 
e Is point M a subset of MN? 
Name three other points that are 


subsets of MN : 
© Name two points | that : are sub- 
sets of MN; MK; JN; JK. 


Points, lines, and planes 


1. When you describe a table top, 
you say that it has a flat surface. 
Is the surface of a floor flat? 

Imagine a perfectly flat surface 
extending on and on without end in 
all directions. When we imagine a 
perfectly flat surface extending with- 
out end, we are thinking about a 
plane. 

Many objects around us represent 
planes. A sheet of paper is not a 
plane, but it can represent a plane. 
Name some other objects that can 
represent planes. 


2. In this pic- 
cure, are points 
K and M in the 
jlane? Then is 
—_- . 

KM in ‘the 
lane? 


If two points are in a plane, then the 
ine containing the two points is in the 
ame plane. 


3. This picture 
hows two lines 
1a plane. Do 
he lines share a 
oint? Name it. 


—_ —_ 
We say PQ and KM intersect. Point 


. . . . <- 
is the point of intersection of PQ and 
> 


4. Can two different lines share 
more than one point? If two differ- 
ent lines intersect, in how many 
points do they intersect? Explain. 


5. Here is a pic- 


ture representing K 
two planes that 
cross. Do the two 
planes share a 
line? Name the > 


line. 


If two planes cross, they intersect in 
a line. The line is called the line of in- 
tersection of the two planes. 


SS ny 


6. Can two different planes inter- 
sect in more than one line? Explain. 


7. Look at this 
picture of a book. 
Do the covers and 
pages remind you 
of planes? Do the 
planes represented 
by the covers and 
pages intersect in 
only one line or in 
many lines? 


8. In this _pic- 

ture, how many 

planes are shown 

intersecting in one 
line? 

9. How many planes do you think 
can intersect in one line? 
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Polygons 


a= 
O8L 


1. Do all the drawings above repre- 
sent paths? Which drawings show a 
path that begins and ends at the 
same point? 

A path that begins and ends at the 
same point is called a closed path. 


2. Which of the closed paths above 
are formed by line segments only? 
Which closed paths do not cross 
themselves? 


3. How many line segments form 
figure A? figure F? figure G? fig- 
ure I? 


A closed path made of line segments 
that do not cross themselves, such as 
figure A, F, G, or I, is called a polygon. 


a 
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4. Study the figures shown below. 


OL 
O 


e Explain why figures L and N 
are not polygons. 

e The line segments that form a 
polygon are called the sides of the 
polygon. How many sides does fig- 
ure J have? figure K? figure M? 

5. Using your pencil and ruler, 
draw four different closed paths that 
are polygons. 

6. Can a polygon have as many as 
8 sides? as many as 12 sides? Draw 
a polygon with 8 sides. Draw a 
polygon with 12 sides. 

7. Can a polygon have as many as 
20 sides? 30 sides? 100 sides? 

Is there any end to the number of 
sides a polygon can have? 

8. Explain why a polygon cannot 
have fewer than 3 sides. 


Some special kinds of polygons 


1. Thepolygonshown A 
at the right has exactly 
sides. Name an end- 
point of one of the 
sides. Is this point 
also an endpoint for 
another side of the 
d0lygon? B © 
An endpoint shared by two sides 
f a polygon is called a vertex. The 
vord vertices means more than one 
rertex. 
The polygon shown above has _?. 
ertices. 


2. Four different polygons are 
hown below. Each of them, how- 
ver, has exactly _?_ sides. 


ee as a 


A polygon that has exactly 3 sides 
called a triangle. How many ver- 
ces does every triangle have? 


'. How many sides does each of the 
lygons shown below have? 


ANE 


A polygon that has exactly 4 sides 
called a quadrilateral. How many 
rtices does every quadrilateral 
ve? 


U.S. AIR FORCE 
ae 


4. Draw three different polygons 
that have just 5 sides. A polygon 
that has exactly 5 sides is called a 
pentagon. How many vertices does 
every pentagon have? 

5. The Greek word for six is hexa. 
A polygon that has exactly 6 sides 
is called a hexagon. Draw three 
different hexagons. How many ver- 
tices does every hexagon have? 


6. How many vertices do you think 
a 7-sided polygon has? Draw some 
pictures to illustrate your answer. 


* Your discovery 


Tell your discovery 


‘How is the number of vertices of 
any polygon related to the number 
of sides of the polygon? 


Use your discovery 

How many vertices has an 8-sided 
polygon? a 20-sided polygon? a 
100-sided polygon? 
SS 


7. This photograph shows a famous 
building near Washington, D.C. Do 
you know the name of this building? 
Why was it given this name? 


Plane figures and regions 


When you think of a geometric 
figure such as a line, a line segment, 
or a polygon, you are thinking about 
a set of points in a plane. We call 
each of these sets of points a plane 
figure. 


1. Isa triangle a set of points? 


Think of this page of your book as 
amodelofaplane. Areall the points 
of the triangle shown above in this 
plane? Is a triangle a plane figure? 


9. Think of each of the plane fig- 
ures shown on this page as a set of 
points. Do all of these points lie in 
the same plane? Is each figure 
shown on this page a plane figure? 


3. Look at the four edges of the 
chalkboard in your classroom. Can 
you think of these edges as repre- 
senting a quadrilateral? Does this 
quadrilateral lie in the plane repre- 
sented by the wall? 


4. In what plane is the quadrilateral 
represented by the edges of a post 
card that is lying on a desk top? 


5. Think of some other models of 
plane figures in your classroom. Tell 
in what plane each figure lies. 
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6. How many line 4 
segments form the 
triangle shown here? c 
Name the endpoints 
of each of these line 
B 
segments. Is each 
of these endpoints on the triangle? 
Name the three points marked on 
the triangle shown above. Name 
two points marked in the drawing 
that are not on the triangle. We say 
these two points are enclosed by the 
triangle. Are there other points en- 
closed by the triangle? How many? 
Explain. 


7. These four line segments, shown 
in black, form what kind of polygon? 


W 


el 


X 


The part of the drawing in red 
represents the set of points enclosec 
by the quadrilateral. Are points F 
and Q enclosed by the quadrilateral’ 
Is point 7? 

We call a closed path and the se 
of points enclosed by the path : 
region. 


8. See how many models of region 
you can find in your classroom. 


Number pairs 


AAAAA 


1. The drawing above shows a num- 
ber of triangular regions of the same| 
size and shape. 


e How many triangular regions 
are shown in the drawing? 

e How many regions are red? 

e In the number pair (2, 5) which 
number tells the total number of 
triangular regions in the drawing? 
Which tells the number of these 
regions that are red? 


2. Which of the following number 
pairs tells the number of triangular 
regions in the drawing above Ex. 1 
that are blue and the total number 
of triangular regions? 

yo) 2,6) (2,3) 

3. The large region shown below 
has been separated into a number of 
smaller regions with the same size 
and shape. 


Which number pair below tells 
the number of regions of equal size 
hat are green and the total number 
if regions of equal size? 


(3,10) (7,10) (3,7) 


4. What does the number pair 
(3, 10) tell you about the drawing 
for Ex. 3? 

5. The hexagonal re- 
gion at the right is 
separated into _?_ tri- 
angular regions of the 
same size and shape. 


e Which of the following number 
pairs tells the number of triangular 
regions that are blue and the total 
number of triangular regions? 

(2,6) (1,6) (3,6) 

e What number pair tells the num- 
ber of regions that are red and the 
total number of regions? 

e What number pair tells the num- 
ber of regions that are white and the 
total number of regions? 


6. How many dogs are shown in 
the drawing below? 


hin hk ip 
it in 
im in 


What number pair tells the num- 
ber of dogs that are white and the 
total number of dogs? the num- 
ber of dogs that are black and the 
total number of dogs? 
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Fractional numbers 


1. The pentagonal region shown 
above has been separated into ?- ? tri- 
angular regions of the same size and 
shape. There are ’ blue regions. 
The number pair ‘that tells the 
number of regions that are blue and 
the total number of regions is 7. 


2. Is the number of regions colored 
blue in the drawing above a whole 
number? 

Is the total number of regions in 
the drawing a whole number? 

The number three fifths is not a 
whole number. It is a fractional 
number. It tells you what part of 
the pentagonal region is blue. 

The numeral for three fifths is 2. 
It is called a fraction. Which num- 
ber shown in the fraction 3 tells the 
number of blue regions? This num- 
ber is called the numerator. 

Which number shown in 3 tells the 
total number of regions? This num- 
ber is called the denominator. 


3. Is part of the pentagonal region 
shown in Ex. 1 blue? Is the entire 
pentagonal region blue? Then the 
number 2 is greater than 0 and less 
than 2. 


4. How many triangular regions 
are red in the figure for Ex. 1? 
Which of these fractions names the 
number that tells what part of the 
pentagonal region is red? 

3 
5 


O21 
ie) 
eee 


5. The bar in the drawing above is 
separated into 4 parts of the same 
size and shape. Is §% of the bar 
green? Is } of the bar green? Is 4 
of the bar the same as § of the bar? 


|e 


6. The bar in this drawing is sepa- 
rated into 2. parts of the same size 
and shape. How many sixths of the 
bar are brown? Is § of the bar 
brown? Does 2 name the same part 
of the bar as 5? 


7. Use your answers to Ex. 5 and 
to tell if this sentence is true. 


2 


4 

8. Draw a bar similar to those 
above to show that 4 of the bar is 
the same part of the bar as 3 of it. 


6 
3 
6 


9. How many halves are there in 1 
whole bar? Does § equal 1? 

10. How many fourths are there in 
1 whole bar? Does % equal 1? 


11. Copy and complete. 


12. What is the number of marbles 
in the set shown above? Is 2 of the 
set of marbles red? What part of 
the set of marbles is blue? 


13. Think of the marbles as being 
arranged in pairs. How many pairs 
of marbles are there? Is 1 of these 
pairs red? Then is 4 of the set of 
marbles red? How many fourths of 
the set of marbles are blue? 

Does 2 name the same part of the 
set of marbles as 4? Does § name 
the same part as 3? 


14. The line segment between O and 
1 on this number line is separated 
into 2. segments of the same length. 
Kach small segment is what part of 
the whole segment from 0 to 1? 

Copy the drawing and replace the 
question marks with the correct 
fractions. 


15. Is the segment from 0 to 4 equal 
in length to the segment from ¢ to 
1? Is this segment 4 of the whole 
segment? Is this sentence true? 


~~ 


=1 
8 2 


16. Use the number line above Ex. 
14 to tell what numbers will make 
the following sentences true. 


2 eee Lapeer ae Ge 
8 4 S. ye 
(ee Tees eae 
g=l g=1 s,=1 
17. Between what two whole num- 
isl? 19 179 39 59 29 79 
bers is 5? qi gl 3f 3? 3? 22 


18. Jane bought the box of candy 
canes shown above. She gave away 
4 of the set of canes. How many 
canes did she give away? 

19. Jane gave 1 candy cane to 
Shirley. What part of the set of 
canes did she give to Shirley? 


20. Jane gave § of the set of candy 
canes to Mary. How many canes 
did Mary receive? 

21. Charles cut this 
coffee cake into _?. 
pieces of about the 


same size. 


e He gave 1 piece 
to Peter. What part 
of the coffee cake did he give to 
Peter? 

e He gave 2 pieces to Henry. 
What part of the cake did Henry 
receive? 

e What part of the cake did 
Charles keep for himself? 
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Units of measure 


1. Martha has two pieces of ribbon. 
She wishes to know which piece is 
longer. If she places the two pieces 
side by side as shown below, can she 
tell which is the longer piece? 


Does Martha compare the two pieces 
of ribbon to find the longer piece? 


2. Martha wants another piece of 
red ribbon the same length as the 
one she has now. She places the 
first piece and the roll of ribbon side 
by side as shown below. 


e At what point should Martha 
cut the ribbon, A, B, or C? Ex- 
plain. Does Martha compare to 
find at what point she should cut 
the ribbon? 

e Is Martha using the first piece 
of ribbon as a unit of measure to 
find where to cut the second piece? 
3. Explain how Martha can use 
the first piece of red ribbon to get a 
second piece that is 3 times as long 
as the first. 
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4. Martha plans to sew a piece of 
blue ribbon along the edge of a white 
tablecloth. She uses a piece of red 


ribbon to measure the edge of the 
tablecloth, as shown below. 


e Does she use the red ribbon as 
a unit of measure? The edge of the 
tablecloth is 2. units long. 


e Martha uses the same piece of 
red ribbon to find where to cut the 


roll of blue ribbon. The piece of 
blue ribbon should be - units long. 


5. In Ex. 4, can you think of the 
edge of the tablecloth and the pieces 
of ribbon as models of line segments? 
To measure the length of a line seg- 
ment, did Martha use a line seg- 
ment as a unit? 


6. Use the length of your shoe as 
a unit to measure the width of the 
classroom. Then name some other 
models of line segments you can use 
to measure the length of objects. 


Standard units of length 


1. Jack and his older brother meas- 
ured the height of their father’s 
desk, each using his hand as a unit 
of measure. Jack said the height 
of the desk is 12 units. His older 
brother said the height is 8 units. 
Why do you think the boys gave 
different measures for the height of 
the desk? 


2. Suppose Jack and his older 
brother each wrote a letter to their 
uncle and told him the height of the 
desk, using their hands as a unit. 
Would the uncle know how high the 
desk is? Explain. 

Would the uncle know how high 
the desk is if the boys’ father wrote 
that it is 28 inches high? Explain 
why. 


3. The inch is called a standard 
unit of length. How does a standard 
init of length differ from the units 
ased by Jack and his brother? Why 
Jo you think people use standard 
nits of length? 


4. Which of the following are stan- 
lard units of length? Why? 


e astone’s throw 

e ayard 

e a foot 

e an arm’s length 

e a five-minute walk 

e amile 

e a hop, skip, and a jump 


5. The ruler shown above repre- 
sents a line segment separated into 
smaller segments, each } inch long. 

e Is the blue ribbon 5 inches long, 
a little more than 5 inches long, or a 
little less than 5 inches long? 

e We say, “The ribbon is 5 inches 
long to the nearest inch.’ What 
does to the nearest inch mean? 


6. Each one-inch segment on the 
ruler above is separated into _?. 
smaller segments of equal length. 
The length of the segment from 0 to 
the first mark is inch. The length 
of the segment from 0 to the second 
mark is ?. inch. 

e To the nearest inch, is the length 
of the red ribbon 4 inches or 5 inches? 
To the nearest half inch, is the length 
4 inches or 44 inches? 

e What is the length of the blue 
ribbon to the nearest inch? to the 
nearest half inch? 


Using different units to measure 


— Use your ruler to measure the three ribbons shown below. 


I 


1. The length of the red ribbon is 2. inches to the nearest inch; 
2 inches to the nearest half inch; _?. inches to the nearest quarter 
inch. : 

2. The length of the blue ribbon is 2 inches to the nearest inch; 
2 inches to the nearest half inch; —?. inches to the nearest quarter 
inch. 

3. The length of the green ribbon is . inches to the nearest inch; 
2 inches to the nearest half inch; 2. inches to the nearest quarter 
inch. 

4. Did you give three different answers for Ex. 1? How many 
different answers did you give for Ex. 2? for Ex. 3? 


5. Measure each of the two red ribbons shown above to the nearest 
inch. Compare your answers. What do you discover? 


6. Measure each of the two blue ribbons to the nearest half inch. 
Compare your answers. What do you discover? 


7. Measure each of the two green ribbons to the nearest quarter 
inch. Compare your answers. What do you discover? 
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8. Does there appear to be a differ- 
ence in length between the two 
ribbons in each pair shown above 
Ex. 5 on page 84? In which pair is 
this difference the smallest? Is each 
ribbon in this pair closer in length 
to 4 inches than any of the other 
ribbons? Did you measure this pair 
to the nearest inch, to the nearest 
half inch, or to the nearest quarter 
inch? 


The smaller the unit of measure you 
use, the more precise the measurement 
will be. 


Sy 


9. Which is more precise: 


e measuring to the nearest inch 
or to the nearest half inch? 

e measuring to the nearest half 
nch or to the nearest quarter inch? 


e measuring to the nearest quarter” 


nch or to the nearest eighth inch? 


0. Suppose you are cutting glass 
0 replace a broken window. Would 
t be better to measure the glass to 
he nearest inch or to the nearest 
(uarter inch? Why? ~ 


1. The foot is another standard 
init of length. It is equivalent to 
2 inches; that is, 12 inches- make 


foot. Sail 


How many inches are equivalent 
02 feet? 3 feet? 6 feet? * 


2. What is your height, to the 
earest foot? to the nearest inch? 


13. What is the width of your desk, 
to the nearest foot? to the nearest 
inch? to the nearest half inch? 


14. Which is more precise: a meas- 
urement made to the nearest foot 
or a measurement made to the near- 
est inch? Why? 


15. Another standard unit of length 
is the yard. One yard is equivalent 
to 3 feet, or _?. inches. 

How many feet are equivalent to 
2 yards? 15 yards? 200 yards? 
16. The length of a football field is 
100 yards. This is equivalent to _2_ 
feet, or 2. inches. 
17. The distance between first base 
and second base on a baseball dia- 
mond is 90 feet. This is equivalent 
to 2. yards, or _?_ inches. 
18. If Carol buys 3 yards and 1 foot 
of material, she will be buying 2. 
feet of material; _?. inches. 


— Copy and complete. 

19. 4 ft. 5 in. make 3 ft. _?_ in. 

20. 3 yd. 2 ft. make 2 yd. _?_ ft. 

21. 5 yd. 7 ft. make 2. yd. 1 ft. 

22. To make a shelf for a closet, 
would it be best to measure the board 
to the nearest inch, to the nearest 
half inch, or to the nearest quarter 
inch? Why? 

23. Boise, Idaho, is 2,741 feet above 
sea level. Do you think this is to 
the nearest foot or to the nearest 
inch? Explain. 
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Other units of measure 


1. Units of measure such as the 
ounce, the cup, the pint, the quart, 
and the gallon are standard units of 
measure. 

Other units, such as a scoop, a 
dipper, and a handful, are called 
indefinite units of measure. Why? 

Name some other indefinite units 
of measure. 

2. Some standard units of liquid 
measure that you should know are 
given in this chart. 


8 fluid ounces (fl. oz.) make 1 cup (c.). 

2 cups (c.) make 1 pint (pt.). 

2 pints (pt.) make 1 quart (qt.). 

4 quarts (qt.) make 1 gallon (gal.). 
(eee ee ES 


e How many fluid ounces are 
equivalent to 1 quart? 1 gallon? 

e How many pints are equivalent 
to 3 quarts? 5 gallons? 


— Copy and complete. 

3. 1 gal. 3 qt. make qt. 

4. 3 qt. 1 pt. make 2 qt. ~ pt. 

5. 5qt.3 pt. make gal. 2 qt. 1 pt. 

6. 2 gal. 3 qt. 4 pt. make ~ gal. 
1 qt. 

7. The label on a bottle of soda 
reads, “Contents: 12 fl. oz.” Do 
you think the contents have been 
measured only to the nearest ounce, 
or with greater precision? Explain. 
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8. Some standard units of weight 
that you should know are given in 
this chart. 


16 ounces (0z.) make 1 pound (Ib.). 
2,000 pounds (Ib.) make 1 ton (T.). 
2,240 pounds make 1 long ton. 

ee ee Se 


e How many ounces are equivalent 
to 5 pounds? 62 pounds? 100 
pounds? 

e How many pounds are equiva- 
lent to 3 tons? 3 long tons? 


9. What is the difference in pounds 
between 1 ton and 1 long ton? 
— Copy and complete. 

10. 5 lb. 12 oz. make 4 lb. ? oz. 
11. 2 T. 250 lb. make 1 T. 2 lb. 
12. 7 lb. 30 oz. make |b. 14 02. 
13. 3 T. 5,400 lb. make 2 T. 1,400 


14. Harry says that he weighs 68 


pounds. This is equivalent to 2 
ounces. 


15. Fred says that he weighs 72 
pounds. Do you think he means tc 
the nearest pound or to the nearest 
ounce? Explain. 


16. If you order 3 pounds of grounc 
meat, will the butcher weigh the 
meat to the nearest pound, or to the 
nearest ounce? Explain. 


Using measures 


1. Joe needs 5 feet 7 inches of 
weather stripping for each of 3 
doors. How much weather stripping 
does he need in all? 
Explain Joe’s multiplication. 


Bite 7 dni 
x3 
15 ft. 21 im., or 16 ft, 9 in. 


How did Joe rename 15 feet 21 
inches as 16 feet 9 inches? 


2. A large can of tomato juice 
holds 1 quart 1 pint of juice. How 
much juice do 5 cans hold? 


3. A case holds 24 cans of meat. 
The case weighs 1 pound. Each can 
weighs 1 pound 2 ounces. The case 
of meat weighs . pounds. 


4. Three of Mary’s library books 
weigh 1 pound 6 ounces, 12 ounces, 
and 2 pounds 4 ounces. Together 
the three books weigh . pounds 
ounces. 


5. A can of orange juice contains 
32 fluid ounces of juice. If Judy 
fills an 8-ounce glass from the can, 
how much juice will be left in the 
can? 


6. One box weighs 6 pounds 4 
ounces. Another box weighs 2 
pounds 9 ounces. What is the 
difference between the weights of the 
two boxes? 

ke. ss 


7. Harry is about 4 feet tall. He 
says the living room of his house is 
about twice as high. About how 
high is the living room of Harry’s 
house? 


8. Helen says her hand is about 3 
inches wide. She says her book is 
two hands wide. About how many 
inches wide is Helen’s book? 


9. How wide is your hand? Use 
your hand to estimate the width of 
your desk. 

Check your estimate by measuring 
the desk with your ruler. 


10. How tall are you? Can you use 
this information to estimate the 
width of the classroom? Try it. 

Check your estimate by measur- 
ing with a ruler. 


11. Estimate the length of your 
classroom. Check by measuring. 


12. Estimate the width of your 
classroom door. Estimate the height 
of the door. 

Check your estimates by measur- 
ing with a ruler. 


13. Fred says he can walk 1 mile in 
15 minutes. About how long will it 
take Fred to walk 3 miles? 


14. June can walk 1 mile in 20 min- 
utes. How far can she walk in an 
hour? 
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Inquiry into geometry 


Networks 


In mathematics, figures such as the ones shown above are called 
networks. A network is a figure made up of straight paths (seg- 
ments), curved paths, or both straight and curved paths that inter- 
sect only at endpoints. On these two pages, all endpoints are named 
by capital letters and all paths are named by small letters. 

If you can copy a network without lifting your pencil after you 
place it on your paper and without retracing any path, we say you 
have traveled the network. You can pass through any endpoint 
more than once to travel a network. 

Do you think you can travel the network shown in figure I? On 
your paper, copy figure I and try to travel it before reading further. 


> Look at the drawing at the right. 
Does it show you one way to travel 
the network in figure I? In this 
drawing, we started at endpoint C 
and ended at endpoint .. 
The paths named in the order they 
were traced are q, m, p, and n. C B 
Find another way to travel this pare n ar 
network. Tell how you do it by 
naming the paths traced in order. 


A 
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> Now copy figure IT shown at the top of the opposite page. Try 
to travel this network. Can you do it? Remember, when you travel 
a network, you do not lift your pencil after placing it on the paper, 
and you mark over each path once but no more than once. 


> Copy figures III, IV, V, and VI shown below. Try to find out 
which ones can be traveled. If a network can be traveled, show a 
way it can be done by writing the names of the paths in the order that 
you traced over them. 


Keeping up in mathematics 


Oral 
1. The set shown below is the set 
of 2. numbers. 
{1, 3,5, 7,*** 
Tell the next five numbers in this 
set. 
2. This set is the set of multiples 
of =; 
{0, 4, 8, 12, -- -} 
Tell the next five numbers in this 
set. 


3. In the decimal numeral 555, the 
value of the 5 at the left is ?. times 
as much as the value of the 5 in the 
middle; 2. times as much as the 
value of the 5 at the right. 


— For each sentence, find the set of 
whole numbers that make it true. 


4.nxX5< 652 
5.17 +2” < 23 
6. 408 +8 <%” 
7.n>14+415 


— Tell whether = or ~ should re- 


place the to make the sentence 
true. 

8. (33+18)+42 334+ (42+ 18) 
9. 258 — 189. 189 — 258 

10. 15 x 27 @ 27 x 15 

11. (10 +7) X 32 @ 17 X (30+ 2) 
12. 68 + 15 @15 + 68 
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Written 
a b c 

1 67 483 73,675 
+ 22 317 47,549 
+ 94 16,227 
+ 6,978 
2. 384 414 11,700 
— 73 — 388 — 6,528 
3 35 951 624 
x 6 x 18 xX 378 
4. 3)24 6)13 8)75 


Copy and complete. ., 

4 ft. 4 in. make 2- ft. 28 in. 

3 Ib. 23 oz. make 4 lb. ~- oz. 

8 hr. 7 min. make 6 hr. - min. 
_ 2 T. 575 Ib. make - lb. 


_ Write the name of each kind of 
polygon shown below. 


AOL 


10. What fractional number tells the 
part of each region below that is 
colored red? 


m= 


oanam | 


Circles 


C 


1. Look at the path shown in the 
drawing above. Is this path a closed 
path? Is any part of the path 
straight? 

e Ispoint A on the path? Is point 
B? point C? Name three other 
90ints on the path that are marked 
n the drawing. 

e Point P is not on the path. It 
s enclosed by the path. Use your 
‘uler to measure the distance from 
? to A; from P to B; P to CrP ig 
9. What do you discover? 

e Without measuring, what do you 
hink is the distance from P to E? 
>to F? P to any point on the path? 


If every point on a closed path ina 
lane is the same distance from one 
articular point enclosed by the path, 
le figure is called a circle. The point 
iclosed by the figure is called the cen- 
ir Of the circle. 


ey 


2. Find point A on the circle shown 
in Ex. 1. Run your finger along the 
circle from point A past point B to 
point C. Is this part of the circle a 
set of points? Is B a member of this 
set? How many other points are 
members of this set? Explain. 

A part of a circle, such as the part 
that joins points A and C and in- 
cludes B, is an arc. This arc is 
called are ABC. 


e Find are DEF in the drawing. 
What are the endpoints of this arc? 

e Find and name the endpoints of 
arc BCD; arc CFD; arc ACE. 


3. A line segment 
from the center of a 
circle to any point on 
the circle is called a 
radius. Radii is the 
plural of radius. 

One radius is OW. 
Name three other radii shown above. 


4. Measure radius OW. Without 
measuring, tell the length of radius 
OX. How do you know? Is every 
radius of this circle the same length? 


5. Does ZX pass through the center 
of the circle shown in Ex. 3? Are the 
endpoints of ZX points on the circle? 
A line segment such as ZX is called a 
diameter of the circle. 

Is the length of a diameter of a 
circle twice the length of a radius of 
that circle? Explain. 


Z W 


\/ 
KA 


X 
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Rays and angles 


1. What do we call the figure shown 
in drawing A? Does drawing B look 
exactly like drawing A? Explain. 

Does drawing B show a point M 
on a line and all other points to the 
right of M on the line? What does 
drawing C show? 

A figure like the one shown in B 
or in C is called a ray. 

How many rays do you see in 
drawing A? Isaray a subset of a 
line? Explain. 

2. Every ray has just one T 
endpoint. The endpoint of 
this ray is named —.. 

What other point on the ray 1S 
is marked in the drawing? 

We name this ray by writing ST. 
The name of the endpoint is always 
written first. 

3. Which of the fol- Q 
lowing is the name 
for this ray? Pp 
— =— > — 

PQ QP PQ 

4. Write the name for each ray 
shown below. 

Ps, nn A a 

R > ae eae 
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5. In this drawing, the name of one 
— 
ray is GH. Name the other ray. 


H 


P 


— —=. 
Do GH and GP have the same 
endpoint? 
ee 
Two rays that have the same endpoint 
form an angle. The common endpoint 
is called the vertex of the angle. 


Ee ee Se 


6. Name the two 
rays shown in this R 
picture. Do they 
form an angle? What 
is the vertex of this 
angle? 

We name the angle pictured above 
angle RST or angle TSR. The name 
of the vertex is always in the middle. 

One way to write the name for the 
angle is ZRST. The symbol 2 
means “angle.” Is Z7SR another 
way to name the same angle? 


7. Write two names for each angle 
shown below. 


Vv 
<< X M 
Cc N 


Ww 


4+ 
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Angle measurement 


1. To measure a line segment, we 
use another ‘ine segment as a stan- 
dard unit. To measure an angle, 
what do you think we shall use as a 
standard unit? 


= 


2. To make a 
birdhouse like the 
one his father had 
made, Joe neéded 
to measure the 
angle at the peak 
and the two angles at the sides. To 
do this, Joe used the edges of a 
piece of cardboard cut in the shape 
of an angle as a unit of measure. 


e He found that 
ae could fit the 
‘ardboard into the 
ingle at the peak 
} times. He said 
he size of this an- 
le is ?_ units. 

e The cardboard 
t into each angle 
t the sides 4 
mes. Each of 
lese angles meas- 
red 2 units. 


’. Joe’s brother cut another piece 
cardboard in the shape of an angle. 
e used his cardboard model as a 
ut and said the size of the angle at 
e peak of the birdhouse is 2 units. 
hy does hig measurement differ 
m Joe’s? 


4. Joe’s friend Larry wanted to 
make a birdhouse. If Joe had told 
him that the angle at the peak should 
measure 3 units, would Larry have 
known what size the angle should be? 
Explain why it would have been 
better for Joe to use a standard unit 
of measure to tell Larry the size of 
the angle. 

The standard unit of measure for 
an angle is an angle called a degree. 
The symbol for degree is °, One 
hundred eighty of these angles will 
fit on one side of a line. 


Tip 28) SO 80:70 


ml 
120 syne TT ora Minny, 60 
000" “in, 
My 


5. What is 1 of 180? An angle 
whose measurement is 90° is called a 
right angle. 


e Angle AOC is 
a right angle. Is : B 
the measurement ? 
of ZAOB greater 
than or less than 0 A 


o0°7 


e Which angle in the drawing 


above has a measurement greater 
than 90°? 
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Right angles and perpendicular and parallel lines 


Cut off the corner of 
an envelope like this. 
The angle  repre- 
sented by the creases 
is a right angle. You can use this 
corner as a model of a right angle. 


1. Place the vertex 
of your right-angle 
model at the vertex 
of ZABC and place B 


one crease along BC. -_ 
Does the other crease fall along BA? 
Then is ZABC a right angle? 


C 


2. Use your model to find which of 
these is a drawing of a right angle. 


T 


Q. B e) 


e Which angle shown above has a 
measurement greater than 90°? 

e Which angle has a measurement 
less than 90°? 


3. Use your model to draw a right 
angle. Now using only.a pencil and 
a ruler, draw two angles with meas- 
urements less than 90°. Draw two 
angles with measurements greater 
than 90°. 
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4. This drawing 
shows two lines 
that intersect at 
point M. Name 
them. Name two 
rays and three 


line segments that are subsets of AB ; 
<— 

of CD. 
Do you see that AP and CD form 


ZAMD, ZDMB, ZBMC, and 
/ZCMA? Are they all right angles? 


Two lines that intersect to form right 
angles are called perpendicular lines. 
Two rays or two line segments are per- 
pendicular if they intersect and are sub- 
sets of perpendicular lines. 


Se 


5. In the drawing for Ex. 1, are 
— a : 
AB and BC perpendicular? Explain. 


W\\ 


Two or more lines in a plane that have 
no points in common are parallel lines. 
Line segments or rays “are parallel if 
they are subsets of parallel lines. 
See 


6. Do these lines 
appear to have any 
points in common? 


7. What things in your classroon 
remind you of perpendicular lines 
of parallel lines? 


12 


PROBLEM TEST 2 ls 


1. Jerry earns $2.75 a week. How 
much money will he earn in 6 weeks? 


2. Jim needs 9 feet 9 inches of mold- 
ing for each of the 4 walls of his room. 
How many feet of molding does he 
need in all? 


3. Three boys are to carry 24 spell- 
ing books to their classroom. If they 
share the work equally, how many 
books should each boy carry? 


4. Baskets of apples are stacked on 
a truck for shipping. There are 8 
rows of stacks with 12 stacks in each 
row. Each stack contains 9 baskets. 
How many baskets of apples are 
stacked on the truck? 


5. If you deal out 35 cards into 4 
piles with the same number of cards 
in each, there will be _?_ cards in 


each pile, with _?_ left over. 


6. Each pupil in a class needs 12 
pieces of construction paper for a 
project. There are 28 pupils in the 
class. How many pieces of construc- 
tion paper are needed? 


7. At95¢a ticket, how much money 
will be collected if 325 tickets are 
sold? 


8. Paul earns $3 a week. How 
many weeks will it take him to earn 
$27? 


9. How many 8-cent stamps can 
Mary buy with 50¢? How much 
money will she have left over? 


10. If 7 boys share equally the cost 
of a 28-dollar archery set, how much 
should each boy pay? 


Write your score on your Problem 
Test Record. 


Mathamusements —_—nomes“ 8000000 nnn nnnnnnnnnnnnn 


e The 13 toothpicks shown at 


the right are all the same length, 
and they form 6 polygons all the 
same size and shape. 
take 1 toothpick away and rear- 


-—_eooo——S 


Can you | 


range the rest to show 6 polygons? These polygons must be 
all the same size and shape, but different in size and shape 
from the polygons shown here. The toothpicks cannot cross 


each other. 


e A frog is at the bottom of a 30-foot well. He climbs 3 feet 
in 1 hour and then rests for 2 hours. How long will it take 
the frog to reach the top of the well? 

ci ~ —— 
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IT'S CHECK-UP TIME Se 


1. Which of the following 
names the figure at the right? 


dB BA AB BA 
2. Name the vertex of each B 
angle shown below. 


a \_. 
T y N r 


3. Which angle shown above is a 
right angle? 


A 


4. Which figures shown below are 
polygons? 


OU AY 


5. Which figure shown above is a 
quadrilateral? a pentagon? 


6. What is the 
length of a diame- 
ter of this circle? 


7. Write a frac- 
tion for the num- 
ber that tells what 
part of this rec- 
tangular region is 
shown in blue. 


Po 


8. The denominator of 2 is 2. 


9. The numerator of 3 is 2. 


— Copy and complete. 

w.4=2 12.¢=§ 
13. 6 lb. 12 oz. make 5 lb. ? oz. 
14. 5,000 lb. make 2 T. - lb. 

15. 5 gal. 9 qt. make ? gal. 1 qt. 
16. 3 yd. 4 in. make ? in. 


17, Tes the nearest inch, what is the 
length of AB? of CD? 


18. To the nearest half inch, what is 
the length of AB? of CD? 


19. Name two segments that are sub- 
sets of MN. 


M R x 
W N 


20. WI hat is the point of intersection 
of MN and WX? 


If you have time, try these — 


21. Name five sets of parallel line 
segments shown in these figures. 


| [\ | a [/ | 
@) N D Cz Sy 
22. Name six right angles shown in 
the figures above. 


CHAPTER 5 


a 


Solving inequalities 


1. Suppose we wish to find the set 
of whole numbers that make the 
following number sentence true. 

nx6< 18 
Is the sentence true if n is replaced 
by 0? by 1? 2? 3? 4? Thenif we 
consider only whole numbers, the 
solution set for the number sentence 
above is {0, 1, 2}. 


— Suppose x stands for any whole 


number. Find the solution set for 
each of the following sentences. 

a b 
2." X8 < 35 nxX4< 28 
3. x9 £27 nxX5 < 42 
4.nX2< 13 nxX7< 49 
5. What is the set of whole num- 


bers that make this sentence true? 
nX8<43 What is the greatest 
whole number that makes the sen- 
tence true? 


— For each number sentence be- 
ow, find the greatest whole number 
‘hat makes the sentence true. 


62x 7 < 45 nxX2<10 
7.nX5 < 33 nxX9< 64 
&. 2X 3s = 21 nX6< 42 


9. Find the greatest whole number 
hat makes each sentence in Ex. 
4 true. 


10. The set shown below is the set 
of multiples of what number? Name 
three other members of this set. 

{0, 10, 20, 30, 40, - - -} 
11. Suppose n in the sentences below 
stands for any multiple of 10. 
n X 6 < 13 tens nX6< 134 
Will 0 make the sentences true? Will 
10? 20? 30? 40? Then if we con- 
sider only multiples of 10, the solu- 
tion set for these number sentences 
is {0, 10, 20}. 


— Suppose n stands for any multiple 
of 10. Find the solution set for each 
of the following sentences. 


a b 
12.nX2<4tens nxX9<22 tens 
13.nxK4<90 nxX3< 100 


14. What is the greatest multiple of 
10 that makes this sentence true? 
mX4<176 Think: 176 is about 
170, or 17 tens; 4 x 4 tens equals 16 
tens, or 160; 4 x 5 tens equals 20 
tens, or 200; so the greatest multiple 
is 40. 


— For each of the following number 
sentences, find the greatest multiple 
of 10 that makes the sentence true. 


15. nX7<64tens 1X5 < 23 tens 
16. nx8 < 168 nX6<95 
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Solving a new kind of number sentence 


1. For all of the questions in this 
exercise, 1 stands for any whole 
number. 

e What is the solution set for this 
number sentence? n X 4 < 12 

e What is the solution set for this 
number sentence?  X 4 = 12 

e Suppose the product of n and 4 
is less than or equal to 12. This idea 
is expressed in the following number 
sentence. 

nX4<12 
The symbol < is read “‘is less than 
or equal to.” Does 0 make the sen- 
tence true? Does 1? 2? 3? 4? 
Explain why {0, 1, 2, 3} is the solu- 
tion set for this sentence. n X4< 12 

2. The following number sentence 
says that the product of n and 6 is 
less than or equal to 24. 

nxX6< 24 
If n stands for any whole number, 
which of the following sets is the solu- 
tion set for this sentence? Explain. 
10, 1, 2.3} {0, 1, 2, 3, 4} 

3. Here are two number sentences 
in which n stands for any whole 
number. 

a.nX5 < 30 b. 2X5 < 30 
Show the solution set for each of 
these sentences. Explain why the 
solution set for sentence a is not the 
same as the solution set for sen- 
tence b. 
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— Ifnstands for any whole number, 
find the solution set for each of the 
following number sentences. 


a b 
4.nX* 5 <= 25 vx 3 €£ 2k 
5.2 x8 < 56 nxX6 < 54 
6.n* 2 =< 15 nxX2< 15 
7.nX7 < 28 nxX7 < 28 


8. For each number sentence in Ex. 
47, find the greatest whole number 
that makes the sentence true. 

9. In the following sentences, 
stands for any multiple of 10. 

n X7< 21 tens nX7<210 
Which of these sets is the solution 
set for these sentences? 

{0, 10, 20}  {0, 10, 20, 30} 
10. In these two number sentences, 
n stands for any multiple of 10. 
nm X4 < 32 tens n X4< 32 tens 
Show the solution set for each of 
these sentences. Explain why the 
solution sets are not the same. 


— If nstands for any multiple of 10, 
find the solution set for each of the 
following number sentences. 
1l.nX6<30tens »X9</72 tens 
12.nX3<18tens nx5<25tens 
13. nx2<140 n X 8< 640 
14. Find the greatest multiple of 10 


that makes each sentence in Ex. 
11-18 true. 


Estimating quotients 


— Copy and solve each of these sentences. 


1 8+2=A 8 tens + 2 = _? tens 80+2=0Q0 
2.9+3=A 9 tens +3 = 2 tens 90-3 = 5 
3.49+7=A 49 tens + 7 = 2 tens 490+7=0 
4.36+4=A 36 tens + 4 = _? tens 360 +4=0 


a 
5. 8+4=2)60 C044 = % 
6. 10+5=2,s0100 +5 =% 


7. What is the greatest multiple of 
10 that makes these sentences true? 
n X 3 < 24 tens nX3 < 240 
Does 80 x 3 equal 240? Then is 
240 + 3 equal to 80? 

8. What is the greatest multiple of 
10 that makes these sentences true? 
nm X 3 < 24 tens nX3 < 246 
Is 80 x 3 less than 246? Then is 


246 + 3 equal to 80 plus some num- 
ber, or 80-some? 


9. What is the greatest multiple of 
LO that makes these sentences true? 


4X3 < 25 tens NX 3 < 255 
Then 255 + 3 is equal to _?.-some. 


— Copy these pairs of sentences and 
ind the greatest multiple of 10 that 
nakes the sentences true. 


0.nX5<408 408 +5 is n-some 
1.nX3<126 126 +3 is n-some 
2.%X7<437 437 +7 is n-some 
3. %X6<162 162 +6 is nsome 


b 


45 +9 = 5, 80450 +9 =% 
Sl 9 = 9-g0'810 = 5 — » 


14. If328 marbles are separated into 
8 sets with the same number of 
marbles in each set, will there be 30- 
some, 40-some, or 50-some marbles 
in each set? 

15. Josephine, Martin, and Alexan- 
der plan to share equally 246 sea- 
shells. Estimate to the nearest mul- 
tiple of 10 the number of shells each 
will receive. 

16. Five boys are going to buy a 
basketball for $4.60, They will 
share the cost equally. Estimate to 
the nearest 10 cents how much each 
boy will pay. 

— Name a multiple of 10 that would 
be a good estimate for each quotient 
below. For Ex. 17a think: Since 
20 X 9 equals 18 tens, then 20 x 9 igs 
less than or equal to 189; so 189 + 9 
is 20-some. 


a b 
17. 189 +9 = 2? 330 2-457 
18.195 +3 = 2 5/76 +9=_2 
19. 218 +6 = 2 Mt. 2S 
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Dividing tens and ones 


1. The tens-ones chart above shows 
96 separated into 3 sets with the same 
number in each set. Ninety-six sepa- 
rated into 3 sets with the same num- 
ber in each set means 96 + 7. The 
number in each set is ”. 

2. The chart above shows —?. tens 
separated into 3 sets with the same 
number in each set. What is the 
number of each set of tens? 

6) -23= 2 
The chart shows 2. ones separated 
into 3 sets with the same number in 
each set. What is the number of 
each set of ones? 
645 = 4 
The sum of the quotients of 90 + 
3 and 6 + 3 is 30 + 2/or 1. Is 
this sentence true? Explain. 
96 +3 =(90+3)+ 6 +3) 

3. To divide 84 by 2, you can divide 
80 by 2 and 4 by 2, and add. 

.84+2=(804+4 +2 

= (80 +2) + (442) 
= 2 + LL 


? 


100 


4. To find what 427 + 7 is, copy 
and complete this example. Explain 
each step. 

427 +7 = (420+7) +7 
(420 + 7) + (7 +7) 
2 + 2 


I 


= .¢ 


5.96 +4=n Can you rename 
96 as 9 tens 6 ones? Can you re- 
name 96 as 8 tens 16 ones? Which 
way do you think you should rename 
96 to divide 96 by 4? Explain. 

96 + 4 = (80+ 16) + 4 
. (80 + 4) + (16 + 4) 
= 2+ 2 


? 


ll 


6. Copy and complete. 

372 +6 = (360+ 2) +6 

= (360 + 6) + (2 + 6) 
2+ = 


any t 


Why was 372 renamed as 360 + 12 
rather than as 370 + 2? 


— Find the quotient for each of the 
following examples, using the way 
shown above. 


a b 
7. 66+2=2 96+6=2 
8.540+9=2 415+5=2 
9.168+8=2 27+7=-2 
10, 126 24 = 1. 312 +8=2 
11.1922+6=2 684+9=2 
12.186 +2=2 246+3=:2 


13. One way to find the quotient of 246 divided by 3 is like this. f 
246 +3 = (240 +3) +(6 +3) 
= SO = 2 or. 
14. Here is another way to find the quo- 


tient of 246 divided by 3. A 80 threes ——————. 80 
e Find the greatest multiple of 10 that 3)246 
makes this sentence true. n X 3 < 246 
Think: 246 is about 24 tens; 8 tens x 3 eS thres — 
equals 24 tens; so n must represent 80 X 3 —> 240 
3 tens, or 80. hE 
Write 80 above 246 with 8 in the tens 
olace, as shown in example A. C (80+ 2) threes ——. 82 
e Think: 80 X 3 equals 2. Write the ee 3 
wnswer, 240, under 246, as shown in ex- 80 threes 80 
ample B. Subtract. What is the re- 3)246 
nainder? 80 x 3 —— > 240 
e Find the greatest whole number that 7 —e 
nakes this sentence true. nxX3<6 2x3 


Write the answer in the ones place above 
‘he 80, as shown in example C. 
Think: 2 x 3 equals 2... Write the 
inswer, 6, under the remainder 6. What is the new remainder when 
rou subtract 2 threes from 6? 
e Add the two parts of the quotient and write the answer on top. 
e. Check by multiplying. 82 x 3 = 2. . 
5. Looking at the book only to check your work, use the method 
hown in Ex. 14 to divide 246 by 3. 
- Use the method shown in Ex. 14 to find the quotient for each 
xample. Check your answers by multiplying. 
L a b Cc d. e f g h 


6,4)44 3)45 7)84 3387 672  9)108 5)105 4)ia4 
7. 5)155  6)366 + 4)184 9)369 + 3)192  9)558 7)497 8)656 
3.) 77245 2)186 3)294 6)204 “4)156 8)152 5)460 2)98" 
9, 4)336 5)265 3)138 8)424 4)276 6)186 3)201 2)112 
.:9)747  7)119 2)174 7)357 6)450. 9)666 5)420. 8)704 


Division with remainders that are not zero 


1. Suppose you wish to divide 167 by 3. Study the example below 
to see how the division can be done. 

e First, find the greatest multiple of 10 
that makes this sentence true. » X3 <167 
Think: 167 is about 16 tens; 16 tens + 
3 is about 5 tens, or 50. Where is this 
number shown in the example? What is 
the remainder when you subtract 50 threes 
from 167? 


(50 + 5) threes + 2 — Har Bl 

5 more threes 5 

50 threes 50 
3)167 


50 x 3 —> 150 
e What is the greatest whole number of 17 


3’s in 17? Where is this number shown in 
the example? What is the remainder when 
you subtract 5 threes from 17? 
e Add the two parts of the quotient and 
write the remainder. 
e Check your answer by seeing if this sentence is true.~ 167 = 65 X 3) +2 


5x3— 5 


2. Copy and complete the example 3. Use this number sentence to 


shown below. It is not necessary to 
write the part shown in red. 


(20 + 1) sevens + 2 —— Rird 


write a division example similar to 
the one in Ex. 2. 


335 = (83 x 4) +3 


— Copy and divide. Check by 
writing a sentence-like the one in 


pele » | | Bee 
7)149 a b c d 
20 see = 140 4.7995 4)78 5)87 ~~ 2)43 
a I 5. 2)165 9)279 6/463 4)354 
6. 3)127 8/649 5/472 «7225 
7. 4)327 © 8)255 ««6)403—5)327 
Check your answer by seeing if 8.9)418 3)278 7)583 4)102 
= number scala | is 9. 8656 6205 5)ID7 «2145 
149 = (217) +2 10. 7)327. 9)624 «-3)145_—s«6) 186 


= 


102 


~ 


a 


= 


Estimating quotients named by three-digit numerals 


1. The set shown below is the set 
of multiples of what number? 


{0, 100, 200, 300, 400, - - +} 

Name the next five members of 
this set. 
2. What multiples of 100 will make 
shese sentences true? 
1 X 4<8 hundreds n X 4< 800 
What is the greatest multiple of 100 
‘hat makes the sentences true? 
3. What multiples of 100 will make 
‘hese sentences true? 
1X4<S8hundreds x4<884 
Nhat is the greatest multiple? 
— For each of the following sen- 


ences, name the greatest multiple of 
00 that makes the sentence true. 


a b 
4.” X2< 700 nm X 4 < 1,700 
59. ”x5<1,500 x7 <1,400 
6. 2X3 < 2,163 nX9 </7,218 
7.0X6<3642 2X8 <6568 
3. To estimate what 1,684 + 4 is, 


link: 1,684 is about 16 hundreds; 
5 hundreds + 4 is 4 hundreds, or 
)0. 

What is the greatest multiple of 
)0 that makes this sentence true? 
xX4< 1,684 Then is 1,684 +4 
(ual to 400-some? 


. Is 1,568 + 5 equal to 100-some, 
(0-some, 300-some, or 400-some? 


— Copy and_replace n in these pairs 
of sentences with a numeral for the 
greatest multiple of 100 that makes 
the sentences true. 
10. n X 2 < 456 
456 + 2 is n-some 
11. 2&7 <= 2,184 
2,184 + 7 is n-some 
12. n X 5 < 4,675 
4,675 + 5 is n-some 
13. You can think of 2,484 as 24 
hundreds 2. tens 4 ones. To find 
what 2,484 + 4 is, copy and com- 
plete the sentences below. 
2,484 +4 = (2,400+80+4) +4 
= (2,400 + 4) + (80 + 4) 
+ (4 + 4) 
= 600+ ? +1,or2 
14. To divide 4,065 by 5, would you 
rename 4,065 as 4,000 + 60 +5, or 
as 4,000 + 50+ 15? Why? Copy 
and complete these sentences. 
4,065 + 5 = (4,000 + 50 + 15) +5 
= (4,000 + 5) + (50 + 5) 


hae + 5) 
=~ +104 3,or2 
3,068 + 4 = (2,800 + 240 +: 28) +4 
= (2,800 + 4) + (2 + 4) 
at + (28 + 4) 
=t+4+242 
he 
15. Estimate the quotients. Then 
copy and divide. 
7,288 +8 = 2. 3,225 + oe WN : 
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Dividing hundreds, tens, and ones 


4. Susan estimated the quotient for 
2772 + 3 to be 90-some. Why is 
her estimate not sensible? 


2. To estimate the number of hun- 
dreds in the quotient for 2,772 + 3, 
think: 2,772 is about 27 hundreds; 
27 hundreds ~ 3 is 9 hundreds, or 
900. Where is this number shown 
in the example below? 


(900 + 20 + 4) threes —> 924 
4 more threes ————————>- 4 
20 more threes —-—————> 20 
900 threes 900 
3)2,772 

900 x 3 ———— 2,700 


72 


20 x 3 60 
12 
4x3 12 
0 


e What is the remainder when you 
subtract 900 threes from 2,772? 

e To estimate the number of tens 
in the quotient, think: 7 tens + 3 is 
about 2 tens, or 20. Where is this 
number shown in the example? 

e How many 3’s are there in 12? 
Where is this number shown in the 
example? 

e Add the parts of the quotient. 

e To check, see if this sentence is 
true. 2,772 = (924 x 3) +0 


104 


3. Estimate what 2,256 +7 is. 
Copy and complete this example. 


(300 +20 +2) sevens +2 HME rl 
2 more sevens 

20 more sevens 

300 sevens 


To check, see if this sentence is 
true. 2,256 = (322 x7) +2 
4. Study the example below. What 
numbers do a, b, and c stand for? 
Copy and complete the example. 


(a +b-+¢) fives + 2-692 rh 
ce more fives t 

b more fives — b 
a fives >a 


5)3,462 


ax 5 


5. What is 2,957 +5? 3,176 + 4! 
2,184 +7? 8,199 +9? 


Practice with division 


— Estimate the quotients. Then 
copy and divide. Check your an- 
swers by multiplying. 


a b c 
1. 6)372 5)565 8)3,368 
2. 7)644 3)765 2)1,842 
3. 4)128 9)999 5)4,625 
4. 8)232 6)672 9)7,398 
5. 2)156 4)528 3)1,626 


— Name a multiple of 100 that 
vould be a good estimate for the 
juotient for each example below. 


(6. \3)378 2)462 8)968 
7. 5)1,655 4/3824 3)1,746 
8. 7)2,184  6)4,872  —9)7,389 


9. Without using a pencil or paper, 
ame a multiple of 10 that would be 
good estimate for the quotient for 
ach example in Ex. 6-8. 


0. Copy the examples in Ex. 6-8 
nd find the quotients. Compare 
our answers with the estimates you 
ave in Ex. 9. Check each quotient 
y multiplying. 


|. Divide 1,332 by 4. What is the 
mainder? Explain how you can 
ie the following sentence to check 
yur answer. 


1,332 = (333 x 4) +0 


— Copy and find the quotients. To 
check, write a true sentence like:the 
one in Ex. 11 using the divisor, quo- 
tient, and remainder. 


er | b c 
j12. 63279 4ya78 = 8)3,350 
/13. 5)642 9)5,049 = 7)792 
14. 8)2,600 3/2464 2)1,263 
(15,772,724 52468 6B DUS 


16. Fred can paste 6 pictures on each 
page of his photo album. He has 
324 pictures. How many pages of 
his album can he fill? 


17. Wilma can paste 8 pictures on 
each page of her photo album. She 
has 495 pictures. How many pages 
of her album can she fill? How many 
pictures will she have left over? . 


Think twice! PRARARRAR IRI nnn nn 
18. 1,000 + 4 = 250, s0 1,004 + 4 = 


2 


19. 780 + 3 = 260, so 786 + 3 = _2. 
20. 450 + 25 = 18, s0 475 + 25 = 
2 


21. 400 + 40 = 10, so 400 + 80 


22. 300 + 30 = 10, so 300 + 15 


If you need more practice, do Prac- 


tice Set 36, page 335. 
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PROBLEM-SOLVING HELP 


Dividing measures 


je-n>e- Se 1S 


SS 
———— 6 ft. 9 in 


1. George has a board 6 feet 9 
inches long. He wishes to cut it into 
3 pieces of equal length. What 
should be the length of each piece? 


e If nrepresents the length of each 
of the 3 pieces of board, does this 
sentence tell how to find n? 

n = (6 ft.9 in.) +3 

e To divide 48 by 2, can you divide 
4 tens by 2 and then 8 ones by 2? 
In the same way, to divide 6 feet 9 
inches by 3, you can divide 6 feet by 
3 and then divide 9 inches by 3. 

e This example 
shows how to di- 2 tt, 3 1m. 
vide6 feet9 inches | 3)6 ft. 9 in. 
by 3. Each piece 
of board will be 2 feet ?- inches long. 

e How can you show that 2 feet 3 
inches is the correct answer? 


— Copy and find the answers. 
a b 


2.2)4ft.10in. 4)8 hr. 40 min. 
3. 2)12 1b.8 oz. 3)12 hr. 15 min. 
4. 4)8yd.12in. 3)15 gal. 3 qt. 
5. 5)5 lb. 10 0z. 4/4 min. 20 sec. 
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6. Can you divide 3 feet by 2 and 
get a whole number of feet for the 
answer? Three feet is equivalent to 
2 feet 2. inches. Then one way 
to show the division of 3 feet by 2 
is to rename the 3 feet as 2 feet 2 
inches. Copy and complete this ex- 


ample. 2)2 ft. 12 in. 


7. How would you show the divi- 
sion of 3 feet 4 inches by 2? 


8. 2)3 lb. 8 oz. = 2)2 Ib. 2 oz. 
9. 3)5 gal. 1 qt. = 3)3 gal. ~ qt. 
10. 4)1 hr. 20 min. = 4)_ min. 


11. 5)12 ft.6 in. = 5)10 ft. 2 in. 
12. Another way to show the divi- 
sion of 3 feet by 2 is to rename the 
dividend this way: 3 feet is equiva- 
lent to 36 inches. 

Copy and divide. 2)36 in. 

What quotient did you find for the 
example in Ex. 6? Is 1 foot 6 inches 
equivalent to 18 inches? 


— Copy and find the quotients. 
Use the method you prefer. 


a: . b 
13. 2)5ft.8in. 5)12 min. 10 sec. 
14. 3)7 qt.1 pt. 7)22 hr. 3 min. 
15. 4)2 ft. 4 in. 2)9 gal. 2 qt. 


If you need more practice, do Prac: 
tice Set 87, page 335. 


Using division to solve problems 


1. Six boys -are saving the money 
they earn to buy a boat. The boat 
they want costs $79.50. If they plan 
to share the cost equally, how much 
must each boy save? 


e Can you use this number sen- 
tence to help find the answer to the 
problem? 


7,950+6=n 


e You can think of $79.50 as  ¢. 
Study the example below and explain 
each step. 


e When you add the parts of the 
lotient, what is the sum? Write a 
imeral for the sum and put in the 
lar sign and cents point to show 
at it stands for money. 


PROBLEM-SOLVING HEL 


2. Hight girls are giving a party 
that will cost $15.36. If the girls 
share the cost equally, how much will 
each girl pay? 

e Which of the following number 
sentences should you solve to find 
the answer? 


1536+8=%n 8 X 1,536 = n 
e What is the correct answer? 


3. The science club wants to buy a 
chemistry set that costs $72. The 
club collects $4 a week in dues. How 
Many weeks will it take them to col- 
lect enough money to buy the chem- 
istry set? 

e If m stands for the number of 
weeks, will the solution set for the 
following number sentence be the 
answer to the problem? 


nx4=72 


e Solve the sentence. How many 
weeks will it take the club to collect 
the money? 


4) Each week Mary’s family puts 
aside the same amount of money for 
a vacation trip. In 9 weeks they 
have saved $139.50. How much 
money have they been putting aside 
each week? 


(5)/ Seven boys plan to share equally 
the cost of a gift for their club ad- 
viser. If the gift costs $12.25, what 
is each boy’s share? 
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How well can you divide? 


(3) On a round trip between St. 
Louis, Missouri, and Harrisburg, 
Pennsylvania, a train traveled 1,712 
miles. How far is it one way be- 
tween these two cities? 
(2 .) On 2 round trips between Boston, 
Massachusetts, and_ Washington, 
D.C., a plane flew 1,572 miles. If 
the plane flew the same distance each 
time, how far did it fly one way? 
Which of the following number 
sentences should you solve to answer 
the question? Solve the sentence. 


1572 +2=% 1572+4=n 


— These examples will help you find out how well you can 


Copy, find the answers, and check. 


‘3) Mary Lou has saved the same 
amount of money each week for 6 
weeks. If she has saved $7.50, how 
much did she save each week? 


4. Seven boy scouts collected 1,622 
pounds of paper during a paper drive. . 
If each boy collected about the same 
amount of paper, how much paper: 
did each boy collect? 


5. | Five girls plan to share equally 
the cost of a party. If the party 
costs $12.25, what is each girl’s 
share? 


divide. 


a b c d @ 

6. 7)645 8)675 o}B01, 6574 BYES 
7, 9)702 6)497 4y617 8)550 79339 
8 5)4,055 9)5,563 6)1,632 7)3,269 8)5,000 
9. 9)2,895 8)6,492 9)5,645 6)4,089 7)6,799 
10. 8)6,888 7)5,597 6)4,288 7)5,257 9)7,669 
11. 8)$53.29 6)$40.32 8)$66.39 5)$89.90 7)$41.1: 
12. 3)$16.72 5) $34.57 A)$11.88 7)$27.47 9) $83.1: 


If you need more practice, do Practice Sets 38 and 39, page 336. 
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Solving two-step problems 


1. Sam bought 6 kites at 45¢ each. 
How much change should he receive 
from $5.00? 


e The first step is to find the cost 
of the 6 kites. 6 x 45 = 2. 

e The second step is to find the 
lifference between $5.00 and $2.70. 
500 — 270 = 2 
e If nm stands for the amount of 
‘hange, does this number sentence 
‘orrectly combine the first and sec- 
md steps shown above into one 

tumber sentence? Explain. 


n = 500 — (6 x 45) 
e Solve the sentence. 


2. Nancy wants 4 yards of lace, 
osting 38¢ a yard, and a roll of tape, 
osting 15¢. What will be the total 
ost of the two purchases? 


e If Nancy lets n stand for the 
»tal cost, explain how she can use 
us sentence to find the answer to 
1e problem. n = (4 x 38) +15 

e Solve the sentence. 


- For each of the following prob- 
ms, write one number sentence 
lat you can solve to answer the 
oblem. -Let » stand for the num- 
r you want to find. Then solve 
e sentence. 

) Ann bought overshoes for $1.79 
da rain hat for $1.45. How much 
ange should she receive from a 10- 
llar bill? 


PROBLEM= SOLVING HELP 


4. At 39¢ a pound, how much will 
these two chickens cost? 


5. David delivers 16 papers each 
morning and 18 each evening. How 
many does he deliver in 6 days? 


6. Mr. Adams started on a 956-mile 
trip. The first day he drove 283 
miles. The second day he drove 
316 miles. The third day he drove 
331 miles. How much farther does 
he have to drive? 


7. John bought 50 magazines for 
$1.00. He sold them for 5¢ each. 
How much money did he make on 
all the magazines? 


8. Movie tickets for adults cost 
60¢. Children’s tickets are half 
price. Five children’s tickets will 
cost 2. 

9. Susan needs 3 yards of vinyl 
plastic to make a rain cape and 1 
yard for book covers. How much 
will the plastic cost at 40¢ a yard? 


10. Roy wants six 25-cent’ batteries 
and a 19-cent wheel for his model 
airplane. How much will they cost? 
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Working mentally 


— Good thinkers can do these examples mentally. Can you? 


1. Is8 X $3.02 nearer to $24.00 or 
to $24.10? 


2. Is $28.65 + 7 nearer to $4.00 or 
to $4.25? 
3. A club had $111.11 in its trea- 


sury. How much was left after pay- 
ing a bill amounting to $110.10? 


4. How much less than $30.00 is the 
cost of 6 footballs at $4.95 each? 


5. Does 1,980 + 9 equal about 200 
or about 2,000? 


6. If 6 pounds 10 ounces is multi- 
plied by 2, the result will be 13 
pounds —?. ounces. 


7. If2 hours 28 minutes is separated 
into 2 equal periods of time, how 
long will each period be? 

8. Shown below is one way to find 
9 x $4.25 without using a pencil. 
What is9 X $4.25? 


9 x $4.00 = $36.00 
9x $ 25 = $2.25 


so9 X $4.25 = + 


— Use the way shown in the box 
above to find these products. 


a b 
9.9X$5.25=2 8x$3.20=2 
10. 6X$9.80=2 7X$6.50= = 


— Try to solve these problems without a pencil and paper. Read 
each problem carefully to see what it asks you to find. Next, decide 
how to solve the problem. Then find the answer. 


11. Eighteen pupils from a class are 
going to visit a museum; 8 pupils 
cannot go. How many pupils are 
there in the class? 

12. There are 36 pupils in Jerry’s 
class. All but 7 have visited the 
Egyptian room at the museum. How 
many have visited this room? 

13. The temperature outside the 
museum was 82 degrees. Inside it 
was 68 degrees. How many degrees 
cooler was it inside? 
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14. Three boys plan to buy a 75: 
cent book. If they share the cos! 
equally, each boy should pay t¢ 


15. Don has 36¢. He wants to buy 
two 25-cent pictures of the Nil 
River. How much more mone} 
does he need? 


16. At the souvenir counter, a mode 
of an Egyptian mummy costs $1.5¢ 
and post cards cost 5¢ each. Hoy 
much would 1 model of a mumm; 
and 10 post cards cost? 


Keeping up in mathematics 


Oral 


— Tell which division examples have 
remainders of 0. 


a b c d 


3. 8)73 7/56 9)65 9)82 
4. 8)49 6)54 7)44 8)64 


5. Tell which division examples in 
ux. 1-4 have remainders of 1; of 2. 


6. Give the quotient and remainder 
‘or each division example in Ex. 1-4. 


— In Ex. 7-10 tell how many digits 
‘here will be in each answer. 


a b 
7. 100X75=2 7X 7,007 = 2 
8. 150—-—79=” 800-673 =2 
9.4xX26=2 606 — 598 = _2 
0.60xX42= 2 30319 = 2 


— Solve each of these sentences. 
1. n — 16 = 38 75 —n = 25 
2.28 +n = 40 nX9=72 


- Read these numerals. 


3. 456,125 600,024. 
4. 1,728,357 5,000,600 
5. 9,206,100 15,001,100 


; Written 


— Copy, find the answers, and 
check, 


x 2 b Cc, 
1. $458.47 $173 $9.89 
245.68 143. 2.98 
7.34 892 iz 

4+ 26.75 1969 + los 
2. $4,000 $785.36 $60.00 
—697 _ = 69527° — 2107 
3 .. 37.06 $685 $30.80 
x 67 x 300 x 59 
4. 6)522 7)1,489 9)$10.89 


5. 175 yd. is equivalent to _?. ft. 


6. Six yards of nylon net cost $5.88. 
What is the cost of one yard of net? 


7. How many weeks are there in 
60 days? How many days are left 
over? 


8. Ted has saved 75¢ a week for 5 
weeks. How much more does he 
need to buy a book costing $4.50? 


9. Three girls gave a party. The 
ice cream cost $1.50; the cookies 
cost 64¢; and the soft drinks cost 
$1.25. The girls plan to share the 
expenses equally. What is each 
girl’s share of the cost? 


10. Write numerals for the first 10 
multiples of 2; 4; 5; 7; 10. 


f / 


1 | 
\ te 


L 


SELF-HELP TEST 3 [SSRs anya serene eee 


— Solve these sentences. 
1.7X24=(7Xn)4+(7 X4) [49] 
2.45 +45+45=nx45 [46] 
3. (18X27) X43 =nX (27 X43) [47] 


4. How many sides does a pentagon 

have? a triangle? a quadrilateral? 

How many vertices does each fig- 
ure named above have? [77] 


5. Tell how long each line segment 
shown below is to the nearest inch; 
to the nearest half inch. [83-85] 


P Q 
SO 
{. K 
OS 


6. How many times is 10 used as a 


factor to get 10,000,000,000? [4] 


7. From the set of whole numbers, 
list the solution set for each of the 
following sentences. [18] 

3xXa>1zZ 45+n=9 

8. The length of a diameter of a 
circle is 16 feet. What is the length 
of a radius of that circle? | [91] 

9. List the set whose members are 
the first ten multiples of 9. [48] 

10. On a number line, point Y is a 
greater distance to the right of zero 
than point X. Which point, Y or 


‘ X, represents the greater number? 


[9] 


SELF-HELP TEST 4 [egseaSSg Sg geen ne eee 


— Copy and find the answers. 


1. 459 2. 335 

xX8 [50] «x 712 [55] 
3. 8)59 [e465] 4. 5)32 [64-65] 
“5. 2321 

+ 6,899 [25] 
6. 10,000 

— 7,482 [34] 


7. 572 X 1,000 = 2. [51] 


* §. ST 4 mM, 
x4 [69] 
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9. Write numerals for the whole 
numbers that make the following 


number sentences true. [80-81] 
4—n 22 
B32 6 7” 
Oe —— 
5 = n g = 1 


10. Write a fraction for the number 
that tells what part of the pentagonal 
region shown below is yellow. [80] 


Bee 


IT’S CHECK-UP TIME ROSES ERE eee 


— Tk each sentence below, 1 stands 
for any whole number. Find the so- 
lution sets. 


L. ax9< 72 
2.nX7 < 47 
3.525 = (75 X7) +n 
4. 2,475 =(nX4) +3 
— In each sentence below, n stands 


for any multiple of 10. Find the 
solution sets. 


5. n X8 </657 
6. n X 6 < 439 


¢ 


— Find the greatest multiple of 100 
that n can represent to make the 
sentence true. 


7.” X4< 3,220 
8. n X 5 < 1,904 


— Copy, find the answers, and check. 


- Copy and find the answers. 


14. 3)12 ft. 6 in. 
15. 6)7 lb. 2 oz. 
16. 7)3 gal. 2 qt. 


— Write only the answers. 
17. 4 X $3.25 = 2 


18. 8 X $5.50 = 2. 


19. Every ten days a bus makes 3 
round trips between Cleveland, Ohio, 
and Memphis, Tennessee. It travels 
4,590 miles in all. What is the dis- 
tance between these two cities? 


20. Tom saved 12¢ a day for 30 days. 
If he plans to share this money 
equally with his brother, how much 
money will each boy receive? 


If you have time, try these — 


a b 
9, 4034 2 | casinads Wie ctherastied oe ee 
LO. 7)989 3)975 the set of whole numbers for each of 
4. 5)L345 a6 750 the ae sentences. : 
2. 9)6,048 7)4,084 | 21.nX4>12 nX5>43 
3. 6)$35.22 4)$18.96 | 22.nX7>35 nX22>0 
Aathamusements 


On one side of a piece of paper, write the sentence: “The 


sentence on the other side of this paper is false.” 
“The sentence on the other side of this 
Is this second sentence true, or is it false? 


other side, write: 
paper is true.” 


On the 
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CHAPTER 6 
SE 


Equivalent fractions 


1. The rectangular region shown 
above has been separated into 2 
smaller regions of the same size and 
shape. How many of these smaller 
regions are blue? What fractional 
number tells you the part of the 


rectangular region that is blue? 


2. Shown above is the same rec- 
tangular region as in Ex. 1, now 
separated into 2. smaller regions of 
the same size and shape. How 
many of these smaller regions are 
blue? What fractional number tells 
you the part of the rectangular re- 
gion that is blue? 


3. Has any more of the rectangular 
region been colored in the drawing 
for Ex. 2 than is colored in the draw- 
ing for Ex. 1? Then does the frac- 
tion § name the same part of the 
whole region as the fraction $? We 
can show this idea by writing the 


following number sentence. 3 = § 
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4. Each drawing below shows the 
same rectangular region separated 
into a different number of smaller 
regions of the same size and shape. 
Write a fraction that names the part 
of the whole region that is blue in 
drawing A; in B; in C. 


A B C 


e Is the part of the region named 
by 3 the same as the part named by 
1? 

5! 

e The part named by j in C is the 
same as the part named by $ or by j. 

e Dod, %, and § all name the same 
part of the rectangular region? Are 
these number sentences true? 

{i.e 4 2.4 


1 
2 4 2 8 4 8 


Fractions that name the same part of 
a whole (or the same part of a set), such 
as a 3, and 4, are called equivalent 
fractions. 
[rere ES 


5. Copy and complete each of the 
following sentences to show equiva- 
lent fractions. 


6. How many halves are there in 1 
whole?’ How many fourths? sixths? 
eighths? Then are 2, 4, 8, and 8 
equivalent fractions? Do they all 
name the whole number 1? 


7. How many eggs 
are shown in this 
carton? How many 
eggs are there in §& 
of this set of eggs? in 
g of this set? in 2 of 
this set? in 1? 

Do +, 3, %, and } name the same 
part of the set of eggs? Then these 
fractions can be called _?_ fractions. 


8. ‘Multiply the numerator and the 
denominator of $ by 2. Is 2 the re- 
sult? Is % equivalent to 4? 

9. Multiply the numerator and the 
Jenominator of } by 3. What is the 
vesult? Is § equivalent to 4? to 3? 


LO. Multiply the numerator and the 
lenominator of $ by 4; by 5; by 6. 
Jo you think that each of the result- 
ng fractions is equivalent to 3? 
Jraw pictures to show your answer. 


1. Study this set of fractions. 
ee 

“ell the numerator named in each. 
‘ell the denominator. Is each nu- 
erator a multiple of the numerator 
£5? Is each denominator a multiple 
£ the denominator of 1? 

Is this a set of equivalent frac- 
ons? What is the next member of 
1e set? 


12. Study this set of equivalent 
fractions. {%, §&,%,12,---} 

e Is the numerator named in each 
fraction a multiple of the numerator 
of 3? Is the denominator named in 
each fraction a multiple of the de- 
nominator of 3? 

e What is the result if you multi- 
ply both the numerator and the 
denominator of 3 by 2? by 3? by 4? 
What is the next member of the set 
shown above? 

e What is the result if you divide 
both the numerator and the de- 
nominator of +2 by 2? by 4? 

e What is the result if you divide 
both the numerator and the de- 
nominator of 48 by 5? 

e Explain how you can find a frac- 
tion that shows a denominator of 20 
and is equivalent to 3; that shows a 


numerator of 3 and is equivalent to 
18 


4° 


>. ¢ Your discovery 


Tell your discovery 


What kind of fraction is the result 
when you multiply the numerator 
and the denominator of a fractional 
number by the same number? when 
you divide the numerator and the 
denominator by the same number? 


Use your discovery 
Solve these sentences. 


Practice with fractions 


A B 


1. Write a fraction for the number 
that tells you the part of figure A 
that is red; the part of figure B 
that is red; the part of figure C 
that is red. 


2. Name the numerator shown by 

each fraction you wrote in Ex. l. 
Name the denominator shown by 
each. 


QDSO9e08G 


3. How many marbles in the set 
shown above are red? green? blue? 


e What fractional number tells 
you the part of the set that is red? 

e Write a fraction for the number 
that tells you what part is green. 

e Write a fraction for the number 
that tells you what part is blue. 


4. Two or more fractions that name 
the same part of a set, or of a whole, 
are called _?. fractions. 


— Solve each of these sentences. 


a b 
py 2238 . 2 6+3 _QO 
- 4x5 — 20 9-3 3 
g, 2x4 =4 8=4 _A 
-ox7 Oo 12-470 


— Study each set of equivalent 
fractions given below. Then copy 
each set and write three more frac- 
tions that are members of the set. 


7. {A,2,3,---4 
8. {8,70 18°71] 
9. (3, 2. 4, 4) 


10. Which of these number sen- 
tences is false? 


a b ‘ 
u.$29 64 220 
12.59=% z=} “27 
13.8=4 S28 sia 
4.2=-% 64g aa 


15. Barbara baked 10 cupcakes. She 
gave 5 of them to her brother. Her 
mother said she gave 7 of them to 
her brother. Her father said she 
gave 4 of them to her brother. Who 
was correct? Explain. 


(6. Bill bought a box of one dozen 


‘crayons. He gave 4 of the set of 


crayons to his sister. How many 
did he give her? 


if you need more practice, do Prac- 
tice Set 45, page 387. 


Keeping up in mathematics 


Oral 


— Tell the correct answers. 


1. Does 598,321 increased by two 
thousand equal 600,321 or- 618,321 
or 798,321? 


2. If320 marbles are shared equally 
by 8 boys, will each boy receive 
4, or 40, or 400 marbles? 


3. Is 16 qt. the same amount as 
32 gal., 4 gal., 8 gal., or 24 gal.? 


4. Is 6 dozen eggs the same as 60 
eggs, 62 eggs, or 72 eggs? 

5. Which is another name for iis 
6. To solve this number sentence, 
would you subtract, multiply, or 
divide? $1.75 + n = $2.25 

7. Is 29 X $5.03 about $15.00, 
5150.00, or $1,500.00? 


8. Will the quotient for 3)942 be 
1amed by a numeral with 1 digit, 2 
ligits, or 3 digits? 

9. Which of these fractions is equiv- 


2? eee ae 
lent to 3? ’ dt 3 


0. Which is the best estimate for 
,600 ~ 8? 200 300 400 


1. Harry weighs 76 pounds. His 
ither weighs 184 pounds. Is the 
ifference between their . weights 
d0ut 90 pounds, about 100 pounds, 
‘about 110 pounds? 


*. Which of these fractions names 


'esame number as? 2 3 4 


— Copy, find the answers, and 
check. 
a b 
1 36 $7.55 
47 98 
175 3.04. 
86 .62 
+ 295 + 4.98 
2. 7,062 $805.03 
— 3,948 — 28.65 
3 849 $7.06 
x 56 xX 48 
4. 4)348 9)576 
§.. 72,772 8)5,735 
6. 9)5,319 6)4,691 


7. Write the decimal numeral for 
ninety-six thousand eighty-nine. 


8. The length of a piece of rope is 
144 yards. How many feet of rope 
is that? 


9. Solve this number sentence. 
8 X n = (1,968 
/ 


10. Don bought 3 candy bars at 6¢ 
each and 2 magaziries at 40¢ each. 
How much change did he receive 


from $1.00? 
ey 


Comparing fractional numbers 


SQLRODHHOS 


1. The eight’ drawings above show 
the same circular region separated 
into different numbers of smaller 
regions of the same size. For each 
drawing, write a fraction for the 
number that tells what part of the 
circular region is blue. 


— Use the drawings above to help 
you tell which number is greater. 


a b c 
2. hor} Lor3 Lor; 
3. korg lors Lor 3 
4. tor} 4 or 75 1 or a5 


5. Both 4 and 1 have the same nu- 
merator but different ~hs 


» Which has the greater denom- 
inator? 


e Which is the greater number, 


Tor 1? 
Lor g! 


6. Do 4 and ¢ have the same nu- 
merator? Which has the greater de- 
nominator? Which is the greater 
number, 4 or ¢? 


7. Both +; and 75 have the same 4s 
but different 2. Which has the 
greater denominator? Which is the 


greater number, 7p OF 737 
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g. Each drawing below shows the 

same rectangular region separated 
into a different number of smaller 
regions of the same size. For each 
drawing, write a fraction to name 
the part of the rectangular region 
that is blue. 


ml _| 


Both 2 and 3 have the same ~. 

e Which has the greater denom- 
inator, 3 or 3? 

e Is this sentence true? 3 > § 

9. Which number is greater? Make 
drawings of regions if you need help. 
3 or & 
5 OF 76 


3 or 3 2 or 2 
z Org 5 OF 3 


* Your discovery 


5 5 
g OG 


Tell your discovery 


Tell what you have found about 
two fractional numbers that have 
the same numerator but different 
denominators. 


Use your discovery 


From each set shown below, tel 
which is the greatest number an 
which is the smallest number. 


111411 40 40 40 40 40 
{7 2) 9) 5 a} {$3 900’ 67? 82’ 40 


10. On the number line shown below, 
the segment between O and 1 has 
been separated into 2. smaller seg- 
ments of equal length. 


0 1 


e The length of the segment from 
0 to 3 is what part of the length of 
the segment from 0 to 1? 

e What part of the length of the 
segment from 0 to 1 is the length 
of the segment from 0 to 2? from 
0 to 3? from 0 to 4? 


11. On the number line shown above, 
is the fraction 1 at the left or at the 
right of the fraction 2? Then is 
this number sentence true? 1 <2 
Explain. 


12. Explain how the number line 
above shows that each of these sen- 
tences is true. 

H<4 $< G>4 
L3. Both # and 2 have the same de- 
1ominator but different _?.. 


e Which has the smaller numera- 
or, 3 or 2? 

e Which is the smaller number, 
or 3? 


4. Do § and } have the same de- 
ominator? Which has the greater 
umerator? Which is the greater 
umber, 2 or 1? 


15. On the number line shown above, 
the segment between 0 and 1 has 
been separated into _?. smaller seg- 
ments of equal length. 

How does this number line show 
that each sentence below is true? 


oe an en ane Be 
oS Fo ep exe 


16. Do 3 and { have the same de- 
nominator? Which has the greater 
numerator? Which is the greater 
number, 3 or 2? 


* Your discovery 


Tell your discovery 


If two fractional numbers have 
the same denominator but different 
numerators, how can you tell which 
is the smaller fractional number? 
the greater fractional number? 


Use your discovery 


From each set shown below, tell 
which is the greatest number and 
which is the smallest number. 
(324,15) (4, $0, 5, 22, te} 


5? 5) 5? 5 5 92? 929 92 99» 99 
SS ey 
— Copy and replace each ® with > 
or < to make a true sentence. 


a b c 
17.504 703 5 @5 
18. 503 3@5 7% 
fe = fee 0g 88 
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Fractions that name whole numbers 


shown 


1. Each circular region 
above has been separated into ats 
smaller regions of the same size and 
shape. What part of each circular 
region is red? What part is blue? 


2. How many halves are there in 1 

circular region? in 2? 3? 4? 5? 
3. Write a fraction as a name for 
2 halves; 3 halves; 4 halves; 5 
halves. 


4. Count the halves shown in the 
circular regions above. Begin: i, 


5. What whole number is named 
by the fraction 3? 3? $? 3? 0? 


=EEEEE 


6. Each card above is separated 
into 2. parts of the same size and 
shape. What part of each card is 
red? yellow? blue? 

7. How many thirds are there in 1 
whole card? in 2 whole cards? in 3? 
4? 5? 6? 

8. Count by thirds from 3 to 4. 

9. Which fractions in the following 
set are names for whole numbers? 

12345678910 


12343945393) 
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10. What whole number is named 
by the fraction 2? by 12? by 3? 

11. Are 4 and § equivalent fractions? 
Do they both name a whole number? 
What whole number do they name? 


12. Use the number line shown 
above to help you count from $ to 42. 


13. How many fifths are equal to 
the whole number 1? 2? .3?-4? 5? 


— The fractions in each set below 
are names for whole numbers. For 
each set, tell the whole number 
named and write three more frac- 
tions that are members of the set. 


a b 
14 {3, g, g, 10, } (3, 3, a } 
15. (8, 12, 18, 2. - +} a | 


16. If the numerator shown by a 
fraction is a multiple of the denom- 
inator, does the fraction name a 
whole number? 


17. Write four fractions that name 
each whole number from 0 to 10. 


18. Do you think that all whole 
numbers are fractional numbers? 
Are all fractional numbers whole 
numbers? 

Is the set of whole numbers a sub- 
set of the set of fractional numbers? 


Naming fractional numbers greater than 1 


1. Each hexagonal region shown 
above is separated into 2. smaller 
regions of the same size and shape. 
Each of these smaller regions is what 
part of a hexagonal region? 


2. How many sixths of the hex- 
agonal regions are red? Which of 
the following number sentences is 
true? 


il. $=1 $51 


3. Is one whole hexagonal region 
red? Is 2 of another hexagonal re- 
zion red also? Then is this number 
sentence true? § = 1+ 2 


4. How many sixths of the hex- 
igonal regions shown above are blue? 


e 2 is ? sixths greater than 1. 
e Is 2 equal to 1 + #? 


5. Another way to show 1 + #¢is to 
vrite 14. What is another way to 
how 1 + 2? 


6. A numeral such as 1% or 12 is 
alled a mixed form for the frac- 
ional number. We read 14 as ‘“‘one 
nd four sixths.” How should you 
ead the numeral 12? 


7. Read each of these numerals. 
ee ee 


8. How many fourths is equal to 3? 
rs is eres than 3? 
e 2 is 2. fourths greater than 3. 
e Ts the ene number sentence 
true? 
B= 34 


e Express 3 + 3 in mixed form. 


lwo 


— Express each of the numbers 
named below in mixed form. 


a b Cc 
9.1+42 3+4 2+3 
10. 4+ 5 6+ 3 1+% 
11.243 1+ % 6+ 
12. oe ays eighths to ae pehtts 


this way: g, 4, Z, 3, 4, 8B? 8 8? 8, 3,40 8? and 
so on. 
Now cama by signing to 3 this 
1 2 13 
way: 0, 4 8? z, 3, 4,2 8 é, Z, i, lz, lg, 15, 
and so on. 


— Study each of the following sets 
of fractional numbers for a pattern. 
Then write numerals for the next 
three members of each set. 


13. | 


for) 


$3$3-°+} 
14. {R53 5° °°} 
15. (3,38 3-74 
16. {8,3 15, 13, 4-~} 
17. {%, 3, §, 15, 13, -- +} 
18. {3, 3,1, 14,---} 
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Using a mixed form to name fractional numbers 


1. Each of the cards shown above 
has been separated into 2. parts of 
the same size and shape. Each of 
these parts is what part of a whole 
card? 

How many fifths are there in 1 
whole card? in 2 whole cards? in 
5 whole cards? 


2. Count by fifths to 2. 


1 5 6 
i, 2, 2, & 2, 2, and so on. 


3. Count by fifths to 3. Begin: }, 
2,3, 4, 1, 14, and so on. 

4. Use the cards to find the false 
number sentence. 


pa1f H=2) Y-3 §-14 

5. In doing the exercises above, did 
you discover that the same number 
of fifths can often be named two 
different ways? Does 32 name the 


same number as +2? 


Begin: 


e Use a mixed form to name #8. 
e Use a mixed form to name 42. 
6. What whole number is named by 
20? Then is 4 greater than 4? 
e 41is ? fifth greater than 4. 
e Use a mixed form to name 4. 
e Use a mixed form to name 2. 
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7. What whole number is named by 
9 1079 157 207 259 
? $2? 12? 7 2) 


ol 


8. Is £ greater than 3 and less than 
19? Then is % greater than 1 and 
less than 2? 


9. Between what two whole num- 
bers is #2? 18? 3? 


10. How many fifths greater than 2 
is £? Then does 4 name the same 
number as $+ 2, or 1+ 2? Usea 
mixed form to name this number. 


11. How many fifths greater than 12 
is 13? Then does 43 name the same 
number as 42 + 3, or2 + 3? Usea 
mixed form to name 43. 


12. How many fifths greater than 2 
is2? So names the same number 
as 3 + 2, or 32. 


13. How many fifths greater than 22 
is24? So 44 names the same number 
as 4 + 2, or 42. 


— Copy and replace n with a mixed 
form for the fractional number that 
makes the sentence true. 


a b Cc 
14.8=n B= 7 Wm 
15 b= en 19 = 9 
16.3 =n w=n a4 =n 
17.%%=n =n sz =n 


Be your own teacher 


— You have not yet learned how to solve the following problems. 
But if you think carefully of what you have discovered about frac- 
tions and fractional numbers, you should be able to solve some of 
these problems. See how many you can solve. You may wish to 
use the drawings on pages 114-22 to help you. 


1. Jane had a piece of ribbon 23 
yards long. She cut off two pieces, 
2ach 4 yard long. How much ribbon 
lid she have left? 


2. Robbie has two rocks. One rock 
weighs 3 pound and the other rock 
weighs £ pound. Together, how 


nuch do the rocks weigh? 


3. Nancy bought 35 yards of ma- 
‘erial. How much less than 4 yards 
s this? 


4. Jerry weighs 743 pounds. How 
nuch must he gain to weigh 75 
sounds? 


5. George rides his bicycle 14 miles 
0 school each morning. To make a 
‘ound trip, he must ride _?. miles. 


6. Amy has a piece of material 8} 
nches wide. How much must she 
‘ut off to have a piece 73 inches wide? 


7. Don has two pet ducks. One 
luck weighs 3} pounds and the other 
veighs 24 pounds. Together, how 
auch do the two ducks weigh? 


8. How many days will 2 pounds of 
og food last if $ pound is used each 
ay? 


9. Judy has 8 sticks of butter. 
Kach stick weighs } pound. How 
many pounds of butter does Judy 


have? 


- 10. Each day Charley’s dog eats $ 


pound of dog food. In one week his 
dog will eat ’. pounds of dog food. 


11. Mary is making cookies. The 
recipe calls for 3 cup of sugar. How 
much sugar should Mary use if she 
is doubling the recipe? 


12. Sally is 553 inches tall. How 
much less than 5 feet tall is she? 


13. Henry weighs 74 pounds with 
his shoes on. If his shoes weigh 13 
pounds, how much does Henry weigh 
without his shoes? 


14. Dennis has a sheet of paper 64 
inches wide. If he separates it into 
two columns of equal width, how 
wide will each column be? 


15. Last weekend, Chris and his 
father went fishing. Chris caught a 
fish that weighed 33 pounds. His 
father caught a fish that weighed 2} 
pounds. Chris’s fish weighed ?. 
pounds more than his father’s. To- 

: 


gether, the two fish weighed 2. 
pounds. 
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Inquiry into geometry 


Paperfolding 


At one time you probably learned how to fold a piece of paper to 
make a hat, a sailboat, an airplane, or a drinking cup. But do you 
know how to fold paper to make a model of a pentagon or a model 
of a hexagon? 


A pentagon 

Cut a rectangular-shaped strip of paper about 14 inches wide 
and 15 inches long. Mark both sides of one end A and both sides of 
the other end B. 
> Form a loop with the strip by bringing end A over across end B 
as shown in figure I below. Then bring end A under end B and 
through the loop as shown in figure IT. 


es ws 


> Pull ends A and B outward until your model looks like figure III 
below. Press the model tightly to crease the edges. Then trim off 
the A and B ends of the strip so your model looks like figure IV. 
The edges of the model represent a pentagon. 


I Ww 


Q 
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A hexagon 


Cut two rectangular-shaped strips of paper about 14 inches wide 
and 2 feet long. Mark the ends of one strip Aand B. Mark the ends 
of the other strip C and D. 


> Loop end C under and then over across strip AB as shown in 
figure I below. Then loop end A over on top of ends C and D as 
shown in figure IT. 


I I 
> Bring end D over and across ends A and C and through the loop 
made by strip AB, as shown in figure III. 

Bring end A over across end B. Pull ends A and B together to 
the right and ends C and D together to the left and crease the edges 


as shown in figure IV. Trim off ends A, B, C, and D to obtain 
your model of a hexagon. 


~ 


<I 


Tor further inquiry 

Boats, birds, helmets, and tents, as well as geometric figures, 
‘an be made by folding paper. The art of paperfolding is called 
rigami. See if you can find a book in the library about origami. 
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Fractional parts of sets 


1. Suppose you have a set of 6 
members and separate it into 2 sub- 
sets with the same number of mem- 
bers in each subset. To find how 
many members there are in each of 
these subsets, do you add, subtract, 
multiply, or divide? 

2. How many cards are in the whole 
set shown below? The set of cards 
has been separated into 2 subsets 
with _2_ cards in each subset. 


8+22= 2 


Gan Gea 


Does each subset contain 5 of the 
set of cards? Then the following 
number sentence is also true. 

Lof8 =4 
3. How many oranges are there in 
this entire set of oranges? 


G6e@ 
Gee) 


e Theset of oranges has been sepa- 
rated into 2. subsets with the same 
number of oranges in each. How 
many oranges are in each subset? 

12+4=2 

e Does each subset contain | of 
the set of oranges? Then is the fol- 
lowing number sentence true? 


lof 12=3 
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4. How many apples are there in 
the whole set shown above? 

e This set of apples has been sepa- 
rated into 2. subsets with ?_ apples 
in each. 

9+3=2 

e How many apples are there in 4 

of the set of apples shown above? 
tof 9 = 2 


5. How many mar- 


bles are there in the OOEO 9 
set shown at the QQ@OO® 
right? Use this pic- 
ture to help you solve 60682900 
the following number sentences. 
1I6+5=0 tof 15 =O 
15+3=A fof 15=A 
— Solve these pairs of sentences. 
6.24+4=n i of 24 =n 
7.18+6=Q0 tof 18=O 
8.35+5=A Lof35=A 


9. Explain how you would find 
what $of 40 is. §of 40 = 2 


— Solve these open sentences. 


a b 
10. }0of l6 = A fof27=Q 
11. of 32 =n Lof36=A 
12. $of 45 =O lof 16=n 


13. How many pennies are in the 
entire set shown below? 


@O@O@OO@® 
@@OO@OO@® 


i 
HE 


This set of pennies has been 
separated into _?. subsets with _?. 


pennies in each subset. 


e What is the number of pennies in 
z of 20 pennies? 1 of 20 = 2. 

e What is the number of pennies in 
z of 20 pennies? 2 of 20 = 2. 

Is § of 20 pennies 2 times as many 
as ; of 20 pennies? 

e What is the number of pennies in 
z of 20 pennies? 2 of 20 = 2. 

Is of 20 pennies 3 times as many 
as } of 20 pennies? 


14. Steve has a collection of 30 mar- 
bles. One sixth of the set of marbles 
is red. How many marbles are red? 
tof 30 = 2 


15. Two sixths of Steve’s set of 30 
marbles is blue. How many marbles 
are blue? 

Since § of 30 is 5, then 2 of 30 is 
2X5,or2. 20f30= 2 


16. Three sixths of the set of 30 
marbles that Steve has is white. 
How many marbles are white? 
Since 4 of 30 is 5, then 2 of 30 is 
6, 0r-. 26630 =. 


17. Is this number sentence true? 
¢ of 30 = 4 x (Lof 30) Explain. 


— Solve these sentences. 


a b 
18. Sof 15 =O 2015 = A 
19. Lof 24 =n S$ of 24= 0 
20. tof 48 = A 3 of 48 = n 
21. 30f 16 =O 5 of 56 = A 
22.20f9 =n tof 49= 0 
23. 20f 40 = A Sof 10=n 
"24. 80f36 = 0 30f 16 = A 
25. tof 35 = n iof 20=0 
26. {of 20'= A sof 21 =n 
27. §of 36 = O Z of 64 = A 


28. Mary’s mother .baked 24 cup- 
cakes. After school, Mary and her 
friends ate $ of the cupcakes. How 
many cupcakes did they eat? 


29. Edward has 48 baseball trading 
cards. Five eighths of the set of 
cards show players of the National 
League. How many of Edward’s 
cards show players of the National 
League? 


30. Ruth baked 36 cupcakes. She 
put chocolate icing on 3 of them and 
vanilla icing on the rest. How many 
cupcakes had vanilla icing? 
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Fractional parts of amounts of money 


1. Joe and his three brothers are 
saving pennies to buy some equip- 
ment for a camping trip. If each of 
the jars shown in the picture contains 
the same number of pennies, what fractional number tells what part 
of the set of pennies is contained in each jar? What else do you need 
to know before you can tell how many pennies there are in each jar? 


e Suppose the four jars contain 160 pennies. Then each jar con- 
tains 1 of 160, or ?., pennies. Lof 160 = 2 

e Suppose the four jars contain 248 pennies. Which of the follow- 
ing shows the amount of money that each jar contains: $9.92; $1.24; 
or $.62? 4 of 248 = 2 


— Solve each of the following sentences. 


a b c d 
2. 5 of 18¢ = n 2 of 18¢ = n 4 of 16¢ = n Rof 16g =n 
3. £ of $.35 = n 4 of $.35 = 0 ; of $2.00-= 3 of $2.00 = 
4. L of 80¢ = n 2 of 80¢ = n qh of 70¢ = n ¥q of 70¢ = 1 
5. bof $l6o=n of $160=n Zo0f $240=n 2 of $2.40 = n 
6. 3 of 40¢ = n 3 of 64¢ = n 3 of 48¢ = n 8 of 40¢ = n 
7.20f$.75=n fof $56=n 5, of $.36 = n 8 of $90 = n 


8. 20f $1.35 =n 4of $246=n 2 of $1.54 = n #, of $1.20 =n 


9. How much will 3 pound of candy cost if 1 pound of candy costs 

3642 |Z | 

10. Helen wishes to buy a new blouse. The cost of the blouse is 

$2.94. She already has saved 3 of this amount. How much money 
has Helen saved for the blouse? 


_ ab Fred’s father has agreed to pay 2 of the cost of a model boat. 
Fred will pay the rest. The model boat costs $3.28. How much will 
Fred have to pay? How much will his father have to pay? : 
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Fractional parts of measures 


1. The distance from Bill’s house 


to the fence at the end of his back 
yard is 76 feet. At a point 3 of the 
distance from the house to the fence, 
Bill wishes to plant a tree. 


~e How many feét from the fence 
will the tree be located? 
4 of 76 = 2 

 e How many feet from the house 
will the tree be located? 
3 of 76 = 2. 

2. Mary has a hair ribbon that is 

1 foot long. Joan has a hair ribbon 

2 aslong. How many inches make 1 


foot? What is 3 of 12? Then how 
many inches long is Joan’s ribbon? 


_ walk to school. 


© One contractor says he can build 


a house in 32 days. Another con- 


tractor says he can build the same 
house in { of that time. How many 


days will it take the second contrac- 
tor to build the house? {of 32 = 2 


4. Joan’s cooky recipe calls for 2 


cup of butter. If 16 tablespoons 
make 1.cup, how many tablespoons 
of butter should Joan use? 


5. Mr. Romano’s boat is 24 feet 
long. Mr. Jayson’s is 3 as long. 


How long is Mr. Jayson’s boat? 


6. Margaret weighs 4 as much as 
her brother. If Margaret’s brother 
weighs 96 pounds, how much does 
Margaret weigh? 


7. Betty can walk to school in/ 52 
minutes. It takes Bob ? as long to 
How long does it 
take Bob to walk to school? 


— Doa, b, and cin Ex. 8. Then do a, b, and c in Ex. 9, and so on. 


a 
8. 1 ft. makes ?. in. 
9. 1 yd. makes ?- in. 

10. 1 hr. makes _ min. 

11. 1 gal. makes 2. qt. 

12. 1 lb. makes . oz. 

13. 1 day makes _?_ hr. 

14. 1 yd. makes . ft. 


i ft. makes 2. in. 

4 yd. makes - in. 
+ hr. makes ?. min. 
; gal. makes . qt. 
+ lb. makes 2- oz. 
% day makes _?_ hr. 


4 yd. makes ft. 


é 
3 ft. makes . in. 
3-yd. makes —? in. 
2 hr. makes ?. min. 

3 gal. makes 2. qt. 
3 Ib. makes _?_ oz. 

2 day makes *_ hr. 


2 yd. makes ? ft. 
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Fractions as names for quotients 


1. Amy had 2 candy bars to share 
equally with Jane and Mary. 


e When you separate a set into 
subsets of the same size, do you add, 
subtract, multiply, or divide to find 
the number in each subset? 

e To find how much candy each 
girl should receive, do we need to 
solve this number sentence? 


2+3=n 


2. Amy separated each candy bar 
into 3 smaller pieces of the same size 
and shape. 


e Each of these smaller pieces is 
_.. third of a whole candy bar. 

e Each girl took one of the smaller 
pieces of the first bar and one of the 
smaller pieces of the second bar. 
Each girl took 2. thirds of a whole 
candy bar. 

e Is this number sentence true? 


2+3=3 
re rr ae ee a es 
A numeral such as 2 shows the di- 
vision of 2 by 3. We call the number = 
the quotient of the numerator 2 divided 


by the denominator 3. 
ee Se 
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3. Four boys wished to share 
equally 3 cakes. One boy cut the 
cakes into fourths as shown above. 


e Each boy took $ of the first cake, 
1 of the second cake, and { of the 
third cake, or _?. fourths in all. 
e Is this number sentence true? 
3+4=3 
4. Make a drawing to show how 4 
candy bars would be shared equally 
by 5 boys. 
4+5=2 
5. Draw pictures to show how 2 
small pies would be shared equally 
by 3 boys; by 4 boys. 


2+3=2 24+4=2 
— Solve each sentence. 

a b 
6.3+5=n 1+6="n 
7.4+7=N 2+5=n 
8 1+4=n 3+8=n 


— Copy and complete each of the 
following sentences. 

9. 2 is another name for 2 + 2. 
10. 3 is the quotient of 3 + 2. 
11. 2 is another name for 2. + 5. 


12. 4 is the quotient of 2. + 7. 


Jsing a mixed form to name a quotient 


1. You have discovered that 3 is 
me way to express the quotient of 
2? +3. In the same way, ¥ is 
me way to express the quotient of 


fa te 


— Copy and complete each of these 
1umber sentences. 


a b 
2.3=52 2 a7 2 
3.8=2+5 Ho? +3 
ABs Bot 26 
Ge 7. Be ore 


- Copy and replace n with a frac- 
ion to make a true sentence. 


6.15+4=n 32+7=n 
7.28+5=n 56=+9=% 
B.51+8=n 25+4=n 
9.43+6=n 71+8=n 


9. Can be expressed in mixed 
rm? Which of the following is 
nother name for 12? 


1} ai 35s 4h 
L. Use a mixed form to name 8 Is 


one name for 8 + 3? Then is 23 
so a name for 8 + 3? Explain. 


?. In the set of numerals shown be- 
w, two of the members are names 
r the quotient of 18 + 5. Which 
vo are they? 


— Beside each number named in the 
first column, a set of numerals is 
shown. From each set, select two 
members that name the number 
shown in the first column. 


13. 25 +.6 tat &, Ab, 61} 
14. 14+3 { 3, 14, 22, 42} 
15.32+5 § (62, 58, 32, 3} 
16. 45 +8 {$, 58, 88, 45} 


— Name the quotient for each of 
the following, first using a fraction 
and then using a mixed form. 


a b c 
17. 3)5 5)8 3)4 
18, 2)7 4)9 7)15 
19, 3)22 8)45 6)35 
20. 7)52 9)25 4)37 
21. 9)41 5)26 8)13 


22. Seventeen small pies are to be 
shared equally by 10 boys. 

Bill said, ‘Each boy will receive 
+7 pies.” Harry said, “Each boy will 
receive 1,5 pies.”” Who is correct, 
Bill or Harry? Explain. 


23. Twelvecupcakes are to be shared 
equally by 5 boys. How many cup- 
cakes will each boy receive? Express 
your answer two ways: as a fraction 
and in mixed form. 


131 


\ 


PROBLEM TEST 3 = ee eae 


1. Joe wants to saw a board into 
2 pieces of equal length. If the 
board is 3 feet 2 inches long, how 
long should each piece be? 


2. Six boys plan to share equally 
the cost of a tent. The tent costs 
$35.70. How much money should 
each boy pay? 


3. Jean bought a pen for 75¢ and a 
book for $1.35. How much change 
did she receive from a 5-dollar bill? 


4. Ben and his brother together 
saved $.45 a week for 12 weeks. If 
they share the money equally, how 
much money will each boy have? 


5. Marie bought 6 yards of material 
at 98¢ a yard and a spool of thread 
for 27¢. How much money did she 
spend all together? 


6. Mr. Thompson is going to make 
a 2,200-mile trip. If he drives 453 
miles each day for 4 days, how far: 
will he have to drive on the fifth 
day in order to complete his trip? 


7. Ground beef sells for 76¢ a 
pound. How much will 3 pound of 
ground beef cost? 


8. Carl can jump 6 feet. His sister 
can jump 3 as far. How far can his 
sister jump? ~ 

9. Three eighths of the set of pupils 
in a fifth-grade class are girls. There 
are 32 pupils in the class. How many 
are girls? 

10. If 5 boys share equally 9 cup- 
cakes, how many will each boy have? 


Write your score on your Problem 
Test Record. 


Mathamusements RARRARARRAPA RAPP PPP PPP PPA ARARRRRRRRIROrmrrr ow OE”r”’s*U?” 
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One Saturday at 3:00, Mr. Bunch told his son Don that he 
would have to finish his mathematics homework before dinner. 
His homework was to solve 24 problems. Don thought he 
would have plenty of time, so he went out to play baseball 
with his friends. After 14 hours, he came home and had a 
snack. It took him } hour to eat. What time was it then? 

Don then did 4 of the problems in 3 hour. During the next 
hour he did only $ of the remaining problems because he was 
playing with his dog. How late was it then? How many 
examples did Don still have to do? 

After Don spent 4 hour walking his dog, he began to finish 
the problems. He did 4 of the remaining problems, taking 10 
minutes to do each one, and the rest in 5 minutes each. Then 
he went to eat dinner. What time did Don start dinner? 


TS CHECK-UP TIME BER SSS See ee 


— Write numerals for the whole 
tumbers that make these number 
entences true. 


a b 
1.2=n B= n 
16 = SL = 8s 
2.5 =N 3+n=%H 
385 20? 25. 
‘5 © 16 n 12 
15 _ 9n nm — gl 
4. 7 = 2% a= 43 


- Copy each sentence and replace 
1e with =, >, or < to make the 
antence true. 


5.103 404 
5. Bot je4 
nied 2 @34 
3. 2427 @ 23 28 20+8 


- Solve each of the following num- 
ar sentences. 


,4+5=%n 7+8=n 
). ¢ of 30 = % £ of 27 = % 
. of 48 =n 77 0l 36 = x 


- Copy and complete the following 
ntences. 


. + of $3.63 = 2 


ll 


I 


2 of $4.45 = 2 


— Write numerals for the next two 
members of each set. 


— Copy and complete the following 
sentences. 


17. 3 lb. makes ?_ oz. 


18. 3 yd. makes ? in. 


19. Three boys plan to share equally 
5 doughnuts. How many doughnuts 
will each boy receive? Name your 
answer in two ways. 


20. Janet and Marie plan to share 
the cost of a 12-dollar record album. 
Janet will pay % of the cost and 
Marie will pay the rest. How much 
money should Janet pay? How 
much should Marie pay? 


If you have time, try these — 


— You know that 1 + 8 equals 18, 
or GY. Since § equals 1, then § + 8 
equals 12, or+. Write two numerals 
to complete each of the following 


number sentences. 


CHAPTER 7 
(SF EE 


Dividing by tens 


1. The set shown below is the set 
of multiples of what number? 
{0, 10, 20, 30, -- +} 
Name the first ten members of this 
set. 
2. Name the first ten multiples of 
20; of 30; 40; 50; 60; 70; 80; 90. 
3. Solve this sentence. 
6xXx10=A 
Now use your answer to solve this 
sentence. 60 +10 = 0 
4. Suppose you wish to solve this 
sentence. 120+30=%n Think: 
12 tens -- 3 tens is 4, so the solution 
set for the sentence is {4}. 
— Solve the number sentence in 


column a. Then use your answer to 
solve the sentence in column b. 


a b 
5 8x10=A 80+10=0 
6 6X20=A 120+20=0 
7.0 x60=180 1890+60=0 
8.0 x40 =200 200+40= 
— Find the quotient for each. 

a b c 

9. 30)60 50)150 20)80 
10. 70)210 10)90 40)160 
11. 60)240 90)540 80)560 
12. 40)320 70)420 30)240 


13. Find the greatest whole number 
that makes this sentence true. 
nm X40 < 244 Think: What is the 
greatest number that makes this 
sentence true? n X 4tens < 24 tens 
So the greatest whole number that. 
n stands for is —_. 


— Find the greatest whole number 
that makes the sentence true. 


a b 
14. n x 10 < 45 n X 20 < 104 
15. n X 60 < 428 n X 30 < 100 


16. To divide 192 by 30, think: 
19 tens + 3 tens is about 2. So 
the greatest whole number of 30’s in 
192 is ?.. Where is this number 
shown in the example? 


30)192 


6 x 30— 180 


What is the remainder when you 
subtract 6 thirties from 192? Copy 
and complete the example. 


— Copy and find the answers. 


a b Cc 
17. 10)45 20)104 60)428 
18. 30)100 40)214 80)575 


Dividing greater numbers by tens 


1. How can you use sentence a to help you find the greatest multiple 
of 10 that makes sentence b true? 
a. m X 2 tens < 6 hundreds b. n X 20 < 640 
Does 3 tens, or 30, make sentence a true? Does 30 also make sen- 

sence b true? Try replacing n with 40 in both sentences to see if 30 
s the greatest multiple of 10 that makes the sentences true. 

2. Suppose you wish to find the greatest multiple of 10 that makes 
this sentence true. n X 30< 1,965 Think: n xX 3 tens < 19 hun- 
Ireds. Since 6 tens makes this sentence true, then 60 must make 
he first sentence true. Try 70 to see if 60 is the greatest multiple of 
.O that makes the first sentence true. 


— For each of the following sentences, find the greatest multiple 
f 10 that makes the sentence true. . 

a b c d 
3. aX 10 <310 mX40<2,800 x» x70<2,310 X20 <1,700 
4. n X 50 < 1,200 n X 30 < 1,860 n X 80 < 1,520 n X 60 < 3,870 
5. Is the quotient for 643 + 20 as much as 10? 
s much as 100? Is it between 10 and 100? 


e To find if the quotient is 20-some, 30-some, 
r 40-some, think: 6 hundreds + 2 tens is 3 tens, 


r 30; so 643 + 20 is ?-some. Write 30 above 20)643 
43 with 3 in the tens place. 30 x 20 —— > 600 


e What is the remainder when you subtract 
0 twenties from 643? Then how many more 
0’s are there in 643? 

e What is the remainder? Copy and complete 
ie example. 


e Use this number sentence to check your answer. 643 = (32 x 20) +3 
- Copy, find the answers, and check. 
a b c d e f 


3. 10)310 , 40)2,840 70)2,310 50)1,200 30)1,860 90)5,545 
?. 20)705 60)843 80)2,000 90)1,456 40)2,253 70)4,765 
3. 70)1,511 90)7,430 30)972 60)5,738 20)1,915 50)2,748 


Solving inequalities 


1. Look at sentences a and b. 
a.nX40<138 b. n X 42 < 138 


e To find the greatest whole num- 
ber that makes sentence a true, 
think of 138 as about 13 tens. 
Then find the greatest whole num- 
ber that makes this sentence true. 
nxX4tens <13 tens Is this num- 
ber also the greatest whole number 
that makes sentence a true? 

e To find the greatest whole num- 
ber that makes sentence b true, 
think of 42 as about 4 tens and 138 as 
about 13 tens. Then find the greatest 
whole number that makes this sen- 
tence true. n X 4 tens < 13 tens 
Is this number the greatest whole 
number that makes sentence b true? 

e How do sentences a and b differ? 
How are they alike? To find the 
greatest whole number that makes 
the sentences true, can you think of 
both of them this way? 

n X 4 tens < 13 tens 


— For each of the following, find the 
greatest whole number that makes 
the sentence true. 


a b 
2A4%306172 OX 2 €l72 
3. A x60<429 O X61 < 429 
4, A *20< 95 Cl X23 £95 
5. A x80<620 O xX 8&l1 < 620 
6. Ax50<246 O x 54 < 246 
7.4xX40<138 O xX 43 < 138 
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8. Explain how rounding the given 
factor to the nearest 10 in each sen- 
tence in column b, Ex. 2-7, can help 
you find the greatest whole number 
that makes the sentence true. 


— Find the greatest whole number 
that makes the sentence true. 


a b 


9. n X 61 < 320 n X 41 < 152 
10. n X 64 < 458 nm X 52 < 160 
11. n X 83 < 523 n X 94 < 248 


12. Round the given factor in this 
number sentence to the nearest 10. 
O x 54 < 320 Now find the great- 
est whole number that makes this 
sentence true. A xX 50 < 320 Does 
the same whole number also make 
the first sentence true? What is the 
next smaller whole number? Does 
this number make the first sentence 
true? 

Even though rounding the given 
factor to the nearest 10 does not 
always give you the number you 
want for the original sentence, it does 
help you find that number quickly. 
Explain how it helps. 


— Find the greatest whole number 
that makes the sentence true. 


13.nX23<139 nx 23<82 
14.nX74<565 nx 41 <122 
15. n X 32 < 235 n X 94 < 186 
16.nX53<440 (nx 81 < 240 


Dividing by tens and ones 


1. To find the quotient for 172 + 
32, find the greatest whole number 
of 32’s in 172. Think: 17 tens + 3 
tens is about 5. Where is this num- 
ber shown in the example below? 
What is the remainder when you 
subtract 5 thirty-twos from 172? 


5 r12 
32)172 


5 X 32 — 160 
12 


Use this number sentence to check 
your answer. 172 = (5 X 32) +12 
2. What is 61 rounded to the 
aearest 10? Are there as many as 6 
sixties in 429? as many as 7? as 
nany as 8? 


Copy and complete the example. 


— Copy and divide. Write a true 
entence to check each answer. 


a b Cc 
3. 61)320 41)152 32)160 
4. 64)458 72)288 52)160 
5. 83)523 91)275 44)264 


6. Suppose you wish to find what 
132 + 24 is. What is 24 rounded to 
the nearest 10? Think: 13 tens + 2 
tens is about 6. 

What is the product of 6 and 24? 
Is the following number sentence 
true? 6 X 24<132 Thenis5 the 
greatest whole number of 24’s in 132? 

In the example below, should n be 
replaced by 5 or by 6? Why? Copy 
and complete the example. It is not 
necessary to copy the part printed 
in red. Write a true number sen- 
tence to check your answer. 


2 rfl? 
24)132 


n X24 B82 
22 


7. What is the greatest 
whole number of 60’s in 
246? What is the 
greatest whole number of 63’s in 
246? Then 246 + 63 is? r2. 


63)246 


— Copy and divide. Write a true 
sentence to check each answer. 


a b Cc 
8. 23)82 74)565 41)122 
9. 32)214 91)725 53)440 
10. 23)187 64)435 81)648 
11. 73)290 52)308 44)346 


Dividing greater numbers by tens and ones 


1. Suppose you want to find the greatest multiple of 10 that makes 
this sentence true. n X 23<552 Think: 23 is about 2 tens and 
552 is about 5 hundreds; 2 tens X 2 tens < 5 hundreds; so ” might 
represent 2 tens, or 20. Is 20 the greatest multiple of 10 that makes 
this sentence true? » X 23 <552 Then the quotient for 23)552 


is _?_-some. 


— Find the greatest multiple of 10 that makes the sentence in 
column a true. Then complete the matching sentence in column b. 


a b 
2. X 14 < 392 The quotient for 14)392 is ?.-some. 
3. n X 32 < 1,644 The quotient for 32)1,644 is ?-some. 
4. n X 83 < 4,316 The quotient for 83)4,316 is ? -some. 


5. Study the example at the right. 

e To find the greatest number of tens in the 
quotient, think: 42 is about 4 tens, and 1,525 is 
about 15 hundreds; 15 hundreds + 4 tens is about 
3 tens. The quotient is 30-some. 


36 r Bg 
6 


e What is the remainder when you subtract 30 30 
forty-twos from 1,525? 42)1,525 
e What is the greatest whole number of 42’s | 30 x 42 — 1,260 
in 265? What is the remainder when you sub- 265 


tract 6 forty-twos from 265? 6 X 42 — 252 


e Copy and complete the example. 
e Use this number sentence to check. 
(36 X 42) + 2 = 1,525 


— Copy and divide. Write a true number sentence to check. 

a b c d e 
6. 31)2,573 241,776 63/4914 41)3,584 22)1,381 
7. 43)1,945 622,542 98)7,103 - 32)900 64)1,617 
8, 84)7,812 aay3i55 34 JB 38 12hs 21)1,875 
If you need more wtacthess do Pexctice Set 40, page 336. 
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Ra 


=o 


f 
74)5,123 
81)2,857 
5S) L S37 


Estimating quotients and dividing 


1. Round the given factor in sen- 
tence a below to the nearest 10. Is 
the result the same as the given fac- 
tor in sentence b? 


a O X39<212 b. A X40 <212 


What is the greatest whole num- 
ber that makes sentence b true? 
Does 5 also make sentence a true? 
Does 6? The greatest whole num- 
oer that makes sentence a true is 2. 


2. Round the given factor in sen- 
sence a to the nearest 10. 


1 O X47 <384 b. A X50 < 384 


What is the greatest whole num- 
ver that makes sentence b true? 
Joes 7 also make sentence a true? 
Joes 8? Does9? Then the greatest 
vhole number that makes sentence 
true is 2... 


3. The greatest whole number that 
aakes sentence b true is 4. 


--O X27 3325 b,- A x80 <325 


Joes 4 also make sentence a true? 
Joes 5? The greatest whole num- 
er that makes sentence a true is _?.. 


4. What is the greatest whole num- 
er that makes sentence b true? 


Ox18<115 b AX20<115 


‘oes this number also make sentence 
true? Does 6 also make sentence a 
ue? Does 7? Then the greatest 
hole number that makes sentence a 
ue is 2, 


5. Explain how rounding the given 
factor to the nearest 10 can help you 
find the greatest whole number that 
makes this number sentence true. 
mx 27 =< 152 


— For each of the following sen- 
tences, find the greatest whole num- 
ber that makes the sentence true. 


a b 
6. n X 19 < 110 n X 98 < 620 
72% XAT =< 351 n X 39 < 175 
8. 1 X 28 < 256 n X 87 < 276 


9.2 X 59 =.312 nN X 68 < 275 


10. To divide 137 by 27, first find 
the greatest whole number of 27’s in 
137. Where is this number shown in 
the example below? What is the 
remainder when you subtract 5 
twenty-sevens from 137? Copy and 
complete the example. 


2 


5r 
27)137 


5 X 27 135 
2 


— Copy and find the answers. 


a; b Cc 
11. 19)110 38)246 98)497 
12. 47)351 29)214 57)237 
13. 58)184 67)536 49)196 
14. 79)316 18)144 69)473 


Dividing greater numbers by tens and ones 


1. To estimate the quotient for 898 + 28, find the greatest mul- 
tiple of 10 that makes this sentence true. ” xX 28 < 898 Think: 
2 x3 tens <8 hundreds; so ” might represent 20. But since 
298 is close to 900, and 28 is not as great as 30, n could represent 
3 tens, or 30. Check to find out which one it is. 20 X 28 = 2 
30 X 28 = 2. Will the quotient be 20-some or 30-some? 

2. Is 2,632 greater than 10 x 47? What is the greatest multiple of 
10 that makes this number sentence true? n X 47 < 2,632 Then 
will the quotient for 2,632 + 47 be 50-some or 60-some? 


— Find the greatest multiple of 10 that makes each sentence in col- 
umn atrue. Then complete the matching sentence in column b. 


a b 
3. n X 59 < 1,357 The quotient for 1,357 + 59 is ? -some. 
4. n X 87 < 3,659 The quotient for 3,659 + 87 is ? -some. 
5. n X 38 < 3,324 . The quotient for 3,324 + 38 is ?-some. 


6. Study the example at the right. 

e To estimate the quotient, think: 29 hundreds + 
A tens is about 7 tens, or ?.. So 2,964 + 38 may be 
70-some. Could it be as much as 80-some? 


e What is the remainder when you subtract 70 38)5064 
thirty-eights from 2,964? 70 X 38 — 2,660 
e What is the greatest whole number of 38’s in 304? ~ 304 
What is the remainder when you subtract 8 thirty- 8% 38—> 304 


eights from 304? 
e Copy and complete the example. Check by 
multiplying. 


— Copy and divide. Write a number sentence to check each answer. 
a b c d e 


7. 17)646 69)4,416  78)1,404  29)2,853  88)3,102 
8. 77)7,095  48)1,697 ~—«-28)1,260 =: 99)8,217 —-38)3,283 
9. 49)2,891  27)2,100 18)1,149  57)2,397 —69)2,700 
If you need more practice, do Practice Set 41, page 336. 
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i1iven factors with numerals that end in 5 


1. Suppose you wish to find the 
reatest whole number that makes 
entence a true. 


a. m X 35 < 294 


“he given factor, 35, is between what 
wo multiples of 10? 

What is the greatest whole number 
hat makes sentence b true? that 
iakes sentence c true? 
aS X30 3 204Rac. El K 40 =< 294 

Then the greatest whole number 
hat makes sentence a true is either 
, 8, or 9. Why? Which one of 
hese three numbers is it? 


2. Between what two multiples of 


O is the given factor in sentence a? 
at. X 85, < 326 
What is the greatest whole number 
nat makes sentence b true? that 
1akes sentence c true? 
. & X80 =< 326 ¢.- 0-90 < 326 
Then the greatest. whole number 
aat makes sentence a true is either 
~ or. Which is it? 
3. Between what two multiples of 
J is the given factor in sentence a? 


a. % X65 =.235 
What is the greatest whole number 
iat makes sentence b true? that 
takes sentence c true? 
256160 235) c. ) * 70. < 235 
Then the greatest whole number 
1at makes sentence a true is 7. 


4. Explain how you can use sen- 
tence b and sentence c to help you 
find the greatest whole number that 
makes sentence a true. 

a. 7 X25 < 165 
b. A X20<165' ¢ @ xX 30 < 165 


— For each of the following sen- 
tences, find the greatest whole num- 
ber that makes the sentence true. 


a b 
5. n X35 < 216 n X 55 < 368 
6. n X 85 < 483 n X 45 < 183 
7. n X 25 < 206 n X 65 < 475 


8. To divide 368 by 75, first find 
the greatest whole number of 75’s in 
368. Where is this number shown in 
the example? What is the remainder? 
Copy and complete the example. 


4r fii 


75)368 


4X 75 300 


Use this sentence to check your 
answer. (4 X 75) + 2 = 368 


— Copy, divide, and check. 


a b Cc 
9. 65)260 15)105 45)99 
10. 25)225 75)665 95)842 
11. 45)405 65)364 35)140 
12. 15)142 85)543 55)400 
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Given factors with numerals that end in 6 


1. To find the greatest whole num- 
ber that makes sentence a true, first 
find the greatest whole number that 
makes sentence b true; that makes 
sentence c true. 

a. n X 26 < 198 
b. A X20 <198 c. O X30< 198 
Then the greatest whole number 
that makes sentence a true is either 
6, 7,8, or9. Why? Which number 
is it? 

2. What is the greatest whole num- 
ber that makes sentence b true? that 
makes sentence c true? 

a. n X 46 < 156 
b. A Xx 40 < 156 c. O X 50 < 156 
Then what is the greatest whole 
number that makes sentence a true? 
Why? 

3. The greatest whole number that 
makes sentence b true is 2. The 
greatest whole number that makes 
sentence c true is .. 

a. n X 76 < 296 
b. A X 70 < 296 c. UO X 80 < 296 
Use these two numbers to help you 
find the greatest whole number that 
makes sentence a true. 

4. Explain how you can use sen- 
tences b and c to help you find the 
greatest whole number that makes 
sentence a true. 

a. n X 56 < 285 
b. A X 50 < 285 c. O X 60 < 285 


4A 


— For each of the following sen: 
tences, find the greatest whole num: 
ber that makes the sentence true. 


a b 
5. 2X 36 < 112 n X 46 < 36€ 
6. n X 86 < 600 n X 56 < 29 
7. 2X 96 < 192 n X% /6 <= S7é 
8. n X 26 < 198 n X 66 < 335 


9. To divide 258 by 46, first finc 
the greatest whole number of 46’s ir 
258. Where is this number shown ir 
the example below? What is the 
remainder when you subtract 5 forty: 
sixes from 258? Copy and complete 
the example. 


5 x 46 — 230 


Use this number sentence to check 
your answer. (5 X 46) + ~. = 256 


— Copy, divide, and check. 


a b Cc 
10) 267130 56)378~—«36)144 
1. 76)171  16)112 += 46)434 
42, 46)322  86)516 26)234 
13. 76)584 66)536 96)847 
14. 16)61 96)409 66)220 
15. 56)280 86)805 36)312 


Dividing greater numbers 


1. Is 1,465 greater than 10 x 35? Then is the quotient for 1,465 + 
35 greater than 10? Is the quotient greater than 20? than 30? 40? 
50? We can say the quotient for 1,465 + 35 is _? -some. 


2. Is 3,472 greater than 10 x 56? What is the greatest multiple of 
10 that makes this number sentence true? nn X 56 < 3,472 Then 
will the quotient for 3,472 + 56 be 50-some, 60-some, or 70-some? 


— Find the greatest multiple of 10 that makes each sentence in col- 
umn a true. Then complete the matching sentence in column b. 


a b 
3, n X 75 <3,215 The quotient for 3,215 + 75 is ?_-some. 
4. n X 46 < 1,015 The quotient for 1,015 + 46 is ? -some. 
5. 2 < 65 <= 1,270 The quotient for 1,270 + 65 is ? -some. 
6. 7 X26 = 2171 The quotient for 2,171 + 26 is ? -some. 
7. % X 85 < 3,350 The quotient for 3,350 + 85 is ? -some. 


8. To estimate the quotient for 76)4,762, think: 
47 hundreds + 8 tens is about 50, and 47 hun- 
dreds + 7 tens is about 60. Is the quotient 
50-some or 60-some? 


e What is the remainder when you subtract 60 


seventy-sixes from 4,762? 60 X 76 — 4,560 
e How many more 76’s are there in 4,762? 202 
Where is this number shown in the example? 2 X 76 — 152 
e Copy and complete the example. Check. ae 


4,762 = (62 X 76) + 2 
— Copy and divide. Write a number sentence to check each answer. 
a b Cc d e f 
’9\ 36)864 25)1,321  46)1,555 55)4,015  16)569 35)2,361 
10/ 86)1,537  75)3,380 26)1,732  65)4,355  45)3,735 96)7,296 
11. 56)5,252  95)2,000 76)1,150 85)4,000 66)1,878  75)6,695 


If you need more practice, do Practice Set 42, page 387. 
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Practice in dividing 


— Solve each of the following open sentences. 
a b Cc 
1. 241=(26x9)+A 262 =(43X6) +A 294 = (5 X58) +A 
2.160 =(7 X22) +A 2,073 = (32X64) +A 3,222 = (76X42) +A. 
3.187=(Ox7)+5 333=(0x4)+1 142 = (O x 28) +2 
4. 380 =(O X31)+8 1894=(0x54)+4 1,789=(O x81) +7 
— Copy and divide. Write a true number sentence to check each 
answer. 
a b Cc d e f 
5. 96)355 73)335 88)222 75)541 54)340 87)635 
(@)719525 —82)246 «54830 93/465 65)832 (95) BES 
7.32)768 419944 «= -22)567 «= 53)645=—Ss«81)945 7 AJEER 
8. 61)2,748 34)2,074 59)1,892  43)3,495  30)2,880  94)8,272 
9. 36)1,479  65)2,289 56)3,976 84)2,496 91)4,682 28)1,782 


10. 25)1,342 47)3,950 12)348 76)4,266 38)2,926 36)3,420 


11. If you solve sentence a at the right, will the 
solution set also be the solution set for sentence | a. 288+8=n 
b? Explain. b. n X 8 = 288 

What is the solution set for sentence a? for 
sentence b? for this open sentence? 8 X n = 288 


— Solve each of these open sentences. — 

a b Cc d 
12. n X 48 = 144 WX 7 = 434 2/7 % % = 216 4x n= 144 
13. n X81 = 729 65 % 4% = 1,755 71 Xn = 2,698 m X28 = 1,456 


— Find the greatest whole number that makes the sentence true. 
14.nxX8< 48 nxX6< 48 nxX5<97 nxX3< 132 
15. n X 32 < 675 nm X 43 < 1,590 Nn X 62 < 3,844 m ® SS < 2/29 


If you need more practice, do¢Practice Set 48, page 337. 
/ 


144 
/ 


Using division to solve problems 


1. Henry wished to arrange 398 
boxes in stacks so there would be 15 
boxes in each stack. How many 
stacks of 15 boxes could he have? 


e Henry wrote this number sen- 
tence to help him solve the problem. 


398 = (O x 15) + A 


Does O stand for the number of 
stacks? What does A stand for? 

e Dividing, Henry found he could 
have as many as 26 stacks of boxes 
with 15 boxes in each stack. Ex- 
plain. 

e Healso found he would have one 
stack with fewer than 15 boxes in it. 
Why? How many boxes would be in 
this smaller stack? 


2. Twenty-one girl scouts plan to 
sell 384 boxes of cookies. The scout 
leader wishes to give each girl the 
same number of boxes to sell. How 
many boxes of cookies should she 
give each girl? 


e Explain how you can use this 
number sentence to help you solve 
the problem. 


384 =(O X21)+ A 
e How many boxes are left over? 


3. Write a number sentence to help 
you find how many sets of 35 mar- 
bles you could make up from 300 
marbles. How many marbles would 
be left over? 


PROBLEM= SOLVING HELP 


4. There are 200 members in the 
Southgate School cheering club who 
plan to travel by bus to the next 
basketball game. If 1 bus can carry 
42 people, how many buses will the 
cheering club need? 


5. Joe plans to arrange 192 cans of 
vegetables on a shelf in stacks with 
the same number of cans in each 
stack. Will he have any cans left 
over if he arranges them in stacks of 
20? in stacks of 15? in stacks of 12? 
of 6? 


6. Each row of seats in a large 
theater can accommodate 32 people. 
How many rows can be filled by 688 


people? by 720 people? by 900 
people? by 1,000 people? : 
Think twice! 

‘ eae: he, 


7. Mr. Fedora is going to ut up, 
fence around the field shown in fhé 
drawing below. Every 15 f Av, 


75 feet 


(255 feet 
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PROBLEM-SOLVING HELP 


Solving problems involving money 


1. One Saturday, 6 boys collected empty soda bottles and received 
$2.30 when they took the bottles back to the store. If the boys share 
this money equally, how much will each boy receive? 


e You can think of $2.30 as ?. cents and divide as you would if the 


dividend were 230. 


e Is the example at the right correct as far 


38 J 


as the work is shown? Does the 38 tell the 8 
number of bottles, the number of boys, or 30 


the number of cents? 


Copy and complete the example, writing 
in a dollar sign and a cents point to show 
that the answer stands for an amount of 


money. 


e What is the remainder? Does the re- 


6)$2.30 


30 x 6— 180 


mainder tell a number of boys or a number of cents? Explain. 
Write a cents sign in your answer after the numeral for the re- 


mainder. 


2. Five girls plan to share equally 


the cost of a book of sewing instruc- _ 


tions. If the book costs $3.84, -~what 
is each girl’s share? 


.e Which of the following expres- 
sions shows the answer you should 
. get after dividing? 

$.75 r9¢ $.76 r4¢ 


e Does the remainder mean that 
the girls can or cannot share the cost 
of the book equally? Explain. 

e If 4 girls pay $.76 each and 1 
girl pays $.80, will they have the 
correct amount of money for the 
book? 

e How else might the 5 girls share 
the cost of the book? 


146 


3. Is it possible for 12 boys to share 
equally the cost of a $10.98 football? 
Explain. 


‘4. George wishes to buy a small 
ansistor radio for $14.95. He plans 
lesfave the same amount of money 
| each week. 


| How much money must George 
_ save each week in order to buy the 
| radio in 6 weeks? in 8 weeks? _in 16 
_ weeks? 


pene 


{ 5. Mary saved the same amount of 
“Money every week for one year. She 
- saved a total of $18:20. How many 
weeks are there in one year? How 
much money did Mary save each 
weec? 


'6. Jim wants to buy a book of adventure stories. The book costs 
$5.98. Jim plans to save $.35 each week for the book. How many 


weeks will it take him to save $5.98? 


e You can think of $.35 as _?. cents and 
Then divide as ‘you 


$5.98 as cents. 
would divide 598 by 35. 


e Study the example at the right. Is the 
work correct as far as it isshown? Does 17 
stand for an amount of money or a number 


of weeks? 


e What is the remainder? Does the re- 
mainder stand for an amount of money or 


a number of weeks? 


e Copy and complete the example. 


7X35 


Write a cents sign in your 


answer after the numeral for the remainder. 


e It will take Jim _?. weeks to save $5.98 if during the last week he 
adds _?. cents to what he normally saves each week. 


7. June plans to save quarters until 
she has saved $8.50. How many 
quarters will she have to save? 


8. To raise money for team uni- 
forms, the Little League fathers sold 
booster buttons for 75¢ each. One 
week they made $39,75. How many 
buttons did they sell that week? 


9. Billy wishes to buy some paper- 
back books for his older brother’s 
birthday gift. The books cost 40¢ 
each. How many can Billy buy if 
he has $2.50 to spend? 


10. Dues for the model-builders club 
are 35¢. The club treasurer has col- 
lected $5.95 in dues. If every mem- 
ber has paid his dues, how many 
members are there in the club? 


11. Ann has saved $3.50 to buy dress 


patterns. How many patterns can 
she buy if they cost 48¢ each? 


12. Tickets to the fifth-grade class 
play cost 60¢ each. How many 
tickets did the class sell if-they col- 
lected $29.40 in ticket money? 


} 
13. The science club is going to buy 
notebooks for the membérs. The 
notebooks they want cost 79¢ each. 
How many can they buy if they have 
$11.84 to spend? 


14. John wants to buy 8 yards of 

rope. He has $3.00. The rope costs 

46¢ a yard. Can he buy 8 yards of 
2 

rope? How many yards can he 


‘) bity with the $3.00? 
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BLEM= SOLVING HELP 


Keeping up in mathematics 


Oral 


1. If you replace the digit 6 in the 
numeral 860,000 with the digit 0, 
the resulting numeral names a num- 
ber - less than 860,000. 

2. Is 469 + 52 about 7, about 8, 
or about 9? 

3. Is 6 X 29 about 120, about 180, 
or about 110? 


4. Read each of these numerals. 
5,505 1,100,100 110,010 
— Use a mixed form or a numeral 


for a whole number to rename each 
number shown below. 


a b c d 
5. 8 10 Z 9 
5 5 3 2 
12 13 6 24 
6. 3 6 6 3 
7, 12 20 17 17 
6 4 8 4 


8. To find the difference between 
$1.25 and $.75, you should ?.. The 
difference is _?.. 

9. Which names the greater num- 
ber, 5 or 3? 2 or 8? 3 or 4? 


10. Study the set of fractions shown 
below for a pattern. Then name 
three other members of this set. 


11. Since 24 < 33 equals 792, what 


does 792 + 24 equal? Is 792 + 25 
greater or less than 33? Explain. 


12. How many yards make 24 feet? 
a 


148 | 


Written 


1. Find the sum. 
pete + 424+ 348+64= 2 


io Find the total value of $2.73, 
$2.08, $.85, $.37, and $5.95. 


3. Subtract 2,604 from 6,503. 


4. What is the difference between 
$32.50 and $12.78? 


5. What_is the product of 875 and 
790? of 790 and.875? 
; ee) can 
6. How much is 76 times $5.82? 


— Copy, find the answers, and 
check. 


a b c 
7. 7)5,080 8)3,296 9)5,683 
8. 45)572 31)220 26)1,892 
9. 63)1,395 52)4,260  19)287 


10. This week the school nurse found 
that Debbie is 56 inches tall and 
weighs 90 pounds. Last year Debbie 
was 553 inches tall and weighed 85} 
pounds. Find Debbie’s gain in 
height and weight. 


— Copy and compute. 
a b 


LL, 3 hr. 30 min. 5 ft. 7 in. 

+ 1 hr. 48 min. — 2 ft. 9 in. 

2 oe a. 2)6 yd. 2 fi. 
x 


A shorter way to show division 


24r1 24 rl 

4 32)769 

20 20 x 32 — 640 
32)769 129 


20 x 32640 4 x 32128 
129 1 
4. x 32 — 128 
1 


1. You know how to show the division of 769 by 32 as shown in 
example A above. Explain the way the division is done in A. 

In B you see another way to show the division of 769 by 32. 

e What is the greatest multiple of 10 that makes this sentence 
true? nn X3 tens <7 hundreds Where is this number shown in 
the quotient for A? Does the 2 in the tens place of the quotient 
for B show 2 tens, or 20? 

e What is the greatest whole number of 32’s in 129? Where is 
this number shown in the quotient for A? Does the 4 in the ones 
place of the quotient for B show the same number? 

e In A, the quotient is found by adding 20 and 4, with the sum 
shown on top. In B, does 24 already show 20 + 4? 


2. The example at the right for 2,495 + 53 i 
Ss incomplete. Copy and complete it using 4 
‘he way shown above in example B. 53)2,495 


40 X 53 — 2,120 


— Use the shorter way to show division for 
‘ach example below. 


a b c d e 


3.9)552  —_ 8398 3)255 6)326 5)383 

4. 42)1,578  60)5,050  55)2,655 24)1,752  94)5,838 
5. 27)2,472 81)5,206 3672452 561207 47)2,773 
6. 38)1,749  72)2,0835  95)9,401 18)1,746  74)6,068 


f 
7)651 
86)3,526 
58)5,394 
43)3,314 
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The meaning of average 


1. Andy is saving dimes. He drew 

the following chart to show the 
number of dimes he saved each 
month for 5 months. 


e How many dimes did Andy save 
during each month named above? 
e How many dimes did Andy save 
all together? 
2. Andy also drew the chart shown 
below. 


e What is the total number of 
dimes shown in this chart? Compare 
this number with the total number of 
dimes shown in the first chart. 

e Did Andy show 5 sets of dimes 
in his first chart? In his second 
chart, he showed _?. sets of dimes 
with _?. members in each set. 

When sets of 5, 3, 2, 4, and 6 are 
arranged in 5 sets with the same 
number in each, the number of mem- 
bers in each set is called the average. 


3. Andy saved an average of 2 
dimes a month. 
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4. The chart above shows the num- 
ber of dimes Alice saved each month 
for 3 months. 


e Alice saved a total of ?. dimes 
during the 3 months. 

e To find the average, she must 
separate these dimes into —. sets 
with the same number in each set. 

e Alice saved an average of 


dimes a month. 


5. Andy (Ex. 1-3) saved an average 
of ?. dimes a month. Alice (Ex. 4) 
saved an average of ~ dimes a 
month. Suppose each continues to 
save the same average number of 
dimes a month. Who will have 
saved the greater number of dimes 
at the end of the year? Explain. 


6. Harry saved dimes for 4 months. 
He saved 6 dimes the first month, 8 
dimes the second, 3 dimes the third, 
and 7 dimes the fourth. Hesaved an 
average of _?. dimes a month. 


7. Who is saving the greatest aver- 
age number of dimes a month, Andy, 
Alice, or Harry? If each continues 
to save the same average number of 
dimes a month, who will have saved 
the greatest number of dimes at the 
end of 1 year? 2 years? Explain. 


Finding the average 


Each week the fifth-grade class is 
given a practice test in mathematics. 
There are 10 exercises in each test. 
Jean and Helen are comparing their 
test scores for the past 4 weeks. 


1. What is the total number of ex- 
ercises Jean answered correctly in 
the 4 tests? What is 36 + 4? Does 
Jean have the same~total score as 
someone who scored 9 on each test 
for 4 weeks? Then, Jean’s average 
score is 9. 


2. What is the total number of ex- 
ercises Helen answered correctly in 
the 4 tests? What is 32 + 4? Helen 
has the same score as someone who 
scored _?. on each test for 4 weeks. 
Helen’s average score is 2. 


* Your discovery 


Tell your discovery 
Tell how you can use addition and 


division to find the average of a set 


of numbers. 


Use your discovery 


Find the average of {16, 39, 44}. 


3. Look at the scores shown in the 
chart above Ex. 1. On how many 
tests did Jean receive the higher 
score? On how many tests did Helen 
receive the higher score? Does this 
tell you who did better work on these 
4 tests? 

4. Who has the greater average 
score for the 4 tests, Jean or Helen? 
Does this tell you who did better 
work on these 4 tests? Explain. 


5. Helen said that one low score 
pulled her average down. What did 
she mean? 


6. What would Helen’s average 
have been if she had made a score 
of 7 on the third week’s test? 


7. Serena said that she had an 
average of 7 exercises correct on the 
4 tests. How many exercises did 
she solve correctly of they40 given 
during the 4 weeks? 


8. Martha had a total of 40 exer- 
cises correct in 4 tests. This is an 
average of . exercises correct on 
each test. 

— Find the average of each set. 
a b 
9. {6, 2, 12, 8} 
10. {7, 8, 0, 10, 5} 
11. {8, 9, 7, 7, 9, 8} {4, 2} 
12. (1/2, 4,2, 1) 


Finding the average rate 


1. Don often watches the speed- 
ometer when he rides in the car with 
his father. When the pointer is at 
40, Don knows they are traveling at 
a rate of 40 miles per hour (40 mph). 
If they continue at this rate, how 
far will they travel in 2 hours? 3 
hours? 4 hours? 


2. At what rate are Don and his 
father traveling when the pointer is 
at 50? halfway between 40 and 50? 


3. One day Don noticed that he 
and his father had traveled’ 84 miles 
in 2 hours. Don told his father, 
“We have been traveling at an 
average rate of 42 miles per hour.” 
How did Don get the 42? 

Do you think the pointer on the 
speedometer was at 42 all the time? 
Explain. 


4. At the end of 3 hours, Dons 


noticed that they had traveled 132, 
miles. This is an average rate of 
_ miles per hour. 
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5. The dashboard of a car has an 
odometer, which tells the number of 
miles the car has gone, and a clock. 
Don used the odometer and the clock 
to make this record showing the dis- 
tance traveled each hour during a 
4-hour trip. 


e The total distance traveled dur- 
ing the 4 hours was _7_ miles. 

e To find the average rate, Don 
should divide 2. by 2. 

e The average rate was 2. miles 
per hour. 


(6. Shown below is a record of an- 
Stic trip. Find the average rate 
for this trip. 


During which hours was the speed 
above the average rate? below the 
average rate? equal to the average. 
rate? 


SELF-HELP TEST 5 iis 


1. Tell which fractions below are 
equivalent fractions. [114-15] 
4 4 8 8 16 B 
2. In each sentence below, n stands 


for any multiple of 10. Find the 
solution set forseach sentence. [98] 


nxX9@342 nx6< 473 
agli. 2 
3. In the numeral 6,754,321, what 
does the 4 stand for? the 7? the 6? 
[5] 
4. Which of the following 
names the figure at the right? Ww 


WY YW WY YW cra] 


5. Copy and solve these sen- Y 
tences. [25, 29, 33] 
n +56 = 341 nm — 34 = 89 


SELF-HELP TEST 6 


— Copy and find the answers. 
1. 6)378 [101] 
2. 4)725 [104] 

3. 8)3,752 [104] 

. 5)4,431 [104] 

3+4= 2 [130] 

7+5= 2. [130-37] 


-20f36 =? [26-07] 


oN OD wo A 


- 20f 475 = 2 [126-27] 


— Study each set shown below for a 
pattern. Then write numerals for 
the next five members of each 
set. [121] 


6. {4, ils 12, oir +} 
7. dbo) 
8. Copy each sentence below and 
replace the © with >, <, or = to 


make a true sentence. [118-21] 
me 1 1 5. 6 


3075 72 S14 6 5 
9. Write a mixed form for the frac- 
tional number that makes each sen- 
tence true. [121-22] 
10+2=n He=n 
10. Is the product of 4,327 and 7,984 


an even number or is it an odd 
number? [12] 


9. Name the lines shown below that 
are parallel; perpendicular. [94] 


10. Copy and complete. 


e Z ¥d. makes ? in. [129] 
e 3 gal. gmakes 2 pt. [129] 
e 7 T. makes ? Ib. [129] 
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IT’S CHECK-UP TIME = 


— For each sentence below, find the 
greatest whole number that makes 
the sentence true. 


1. n X 60 < 375 
2. n X 32 < 210 
3.n X79 < 398 


— For each sentence below, find the 
greatest multiple of 10 that makes 
the sentence true. 


4. n X 82 < 1,886 
5. n X 78 < 3,905 
6. n X 56 < 2,647 


— Write numerals for the whole 
numbers that make these sentences 
true. 

7. 634 = (24 X 26) +n 

8. 2,418 = (n X 37) + 13 


— Copy, find the answers, and check. , 


9. 35)280 
10. 66)483 
11. 17)104 
12. 49)4,593 
13. 26)1,742 
14. 37)$23.31 


— Find the average of the numbers 
in each set. 


15. {23, 18, 64, 37, 43} 
16. {117, 234, 188, 165} 
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7 a 4 


ca 


17. Frost School has. 768 pupils. 
There are 24 classes in the school.. 
What is the average number of pu- 
pils per class? 


18. If Stan saves 65¢ a week, how 
long will it take him to save $25.00? 


19. Mr. Ramon drove 220 miles ‘on 
Monday, 375 miles on Tuesday, and 
287 miles on Wednesday. He drove 
an average of _?_ miles per day. 


(20. Fifteen girls plan to share equally 
the cost of a radio for. their club. 
The radio costs $14.25. How much 
money should each girl .pay? 


If you have time, try these — 


21. Tom said he and his father made 
a 3-hour car trip driving at an av- 
erage rate of 45 miles per hour. They 
traveled 52 miles the first hour and 
37 miles the second hour. How far 
did they travel the third*hour? 


22. 226,885 + 312 = + 
Mathamusements ann... 


The members of a set of numbers 
are all different counting numbers 
arranged in order. The average of 
the first two numbers in the set is 2. 
The average of the first 3 numbers 
in the set is 3. The average of the 
first 4 numbers in the set is 4. There 
is no end to the numbers in the set 
or to the pattern of averages. 

What is the set of numbers? 


CHAPTER 8 


%ectangles and squares 
1. Why is the figure shown above 
alled a quadrilateral? 

Use a model of a right angle to 
est the four angles of this quadri- 
ateral.., What do you discover? 

If all four angles of a quadrilateral 


re right angles, the quadrilateral is 
alled a rectangle. 


| ae = ieee | 

A B 
2. Is the closed path shown above 
rectangle? How can you tell? 
Name the four vertices of this 


gure. We can call this closed path 
ctangle A BCD. 


3. Which pairs of sides of rectangle 
BCD have the same length? 

Line segments AB and DC are 
illed opposite sides of the rectangle. 
ame another pair of opposite sides 
‘rectangle ABCD. 

Does side AB appear to be parallel 
' side DC? What other sides ap- 
»ar to be parallel to each other? 


The opposite sides of a rectangle are 
parallel and are equal in length to each 
other. 


a SSSR ae er nace eee 


4. Use your right- s R 
angle model to test 
the four angles of this 
quadrilateral. Is the 
figure a rectangle? P Q 


Sides SR and PQ are parallel. Name 
two other parallel sides. 


5. Measure the four sides of rec- 
tangle PQRS. Are the opposite 
sides equal in length? Are all four 
sides equal in length? 

A rectangle that has all four sides 
equal in length is called a square. 


6. Is every square a rectangle? Is 
every rectangle a square? Explain. 


7. Use four letters to name each of 
the quadrilaterals shown below. Tell 
which of these quadrilaterals are 
rectangles. Tell which are squares. 


M LP QA B 
ee a eT 
oe E. Z Y 
c D 
P Q 
| |< 7 T 
R 
L N S R 
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Perimeter 


60 feet 


1. The drawing above represents a 
school playground and shows the 
length of each side of the playground. 
How many sides does the playground 
have? What do we call a polygon 
with five sides? 


2. Workmen plan to put a fence 
around the playground shown above. 
How many feet of fence are needed? 

To find the answer, should you 
find the sum of the lengths of the 
sides of the playground? Why? 


42 +60+8+4+214+34=2 


(eee 
The sum of the lengths of the sides of 
a polygon is called the perimeter of the | 


polygon. 


34 ft. & 
s # 2 
Vv neNe 
- —* o o ) 
2 
34 ft. 
17 yd. 6, 
2] No 
3 yd. 3yd. = 
17 yd. " 
50 ft. 
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3. A flower garden is shaped like 
the figure shown below. How many 
sides does the garden have? What 
is the length of each side? What is 
the perimeter of the garden? 


20 ft. 


4. The lot on which a gas station 
is located is shaped like the figure 
shown below. 


180 ft. 
# Fd 
(=) [o) 
(ve) ite) 
180 ft. 


What is the length of the lot? 
What is the width? Find the perim- 
eter of the lot. 


5. Find the perimeter of each poly- 
gon shown below. 


14 in 
D 5 
. 
a ™ 
fe) 
14 in 26 yd 
300 ft 
a w 
© Hh 
% ras 
475 ft. 


Perimeters of rectangles 
9 ft. 


5 ft. 5 ft. 


9 ft. 


1. The figure shown above repre- 
sents arectangle. What is the length 
of this rectangle? What is the width? 


2. If P stands for the perimeter of 

she rectangle shown above, can you 

ise this sentence to find P? 
P=(9+5)+(9+4+5) 

e What property of addition would 
‘ou use to rewrite the sentence like 
his? P=Q9+49) + (5 +5) 

e Does2 X 9 name the same num- 
er as 9+9? Does 25 name 
he same number as 5 +5? Does 
2x 9) + (2x5) name the same 
umber as (9 + 9) + (5 +5)? 

e What number is2 x 9? 2 «x 5? 
That is the sum of these products? 


hen the perimeter of the rectangle - 


iown above is _?_ feet. 


'; Can you use this number sen- 
nce to find the perimeter of the 
ctangle shown below? 


P=(2xX12)+( x8) 
What is the perimeter? 


12in. 


12 in. 


shown above a formula. 


4. Explain how the distributive 
property helps you to know that the 
following number sentence is true. 
ex 2) 2X 2) — 2 x (12 8) 

Then can you use this sentence to 
find the perimeter of the rectangle 
in Exo). P= 2S (12-8) 

5. Why can the following number 
sentence be used to find the perim- 
eter of a rectangle that is 6 feet long 
and 8 feet wide? P=2x (64 8) 

To find the perimeter of any rec- 
tangle, can you add the length and 
width and multiply the sum by 2? 

6. Suppose / stands for the length 
of a rectangle and w stands for the 
width. Explain why this sentence 
tells you how to find the perimeter 
of the rectangle. 

P=2x< (l+w) 

We call a sentence such as the one 
The for- 
mula P=2x(l+w) can help 
you find the perimeter of any rec- 
tangle. Explain. 

7. Find the perimeter of each of the 
rectangles whose measurements are 
given in the table below. 

LENGTH 


4 feet 


WIDTH 
2 feet 


9 inches 6 inches 
10 feet 7 feet 
22 inches 18 inches 
54 feet 21 feet 
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Perimeters of squares 


16 in. 


30 in. 


1. The length and width of a rec- 
tangle are called the dimensions of 
the rectangle. What are the dimen- 
sions of the rectangle shown above? 
What is its perimeter? 


2. Another way to express the 
dimensions of the rectangle shown 
above is to write 30 in. by 16 m., or 
simply 30” x 16”. The symbol ” 
means inch or inches; the symbol ’ 
means foot or feet. 

What is the perimeter of a rec- 
tangle whose dimensions are 24" by 
14°? 52’ X 38"? ‘ 


3. The drawing at 
the right represents 
a special kind of rec- 
tangle. What name 
do we give to this 
kind of rectangle? 
What is its perimeter? 


e Can you use this sentence to find 
the perimeter? P = = 2. x (8 + 8) 

e Are all four sides of a square 
equal in length? Then can you also 
use this sentence to find the perim- 
eter? P=4x8 Explain. 
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4. To find the perimeter of a square, 
can you multiply the length of one 
side by 42 Why? 

If s stands for the length of one 
side of a square, then this is the 
formula for the perimeter of a square. 

P=4xXs 

5. Find the perimeter of a square 
whose side measures 7”; 16”; 32’; 
100’; 360’. Ae st 


oes 
6. The dimensions of a square are 


9” by 9”. The dimensions of a rec- 
tangle are 12” by 6”. Which figure 
has the greater perimeter? 

7. How many feet of fencing are 
required to enclose a rectangular- 
shaped field 80’ by 120’? How many 
feet are required to enclose a square 
field 40’ by 40’? 

8. Jerry’s back yard is a rectangu- 
lar-shaped lot that is 60 feet long 
and 45 feet wide. It is, completely 
surrounded by a fence. ° Flow many 
feet of fence were required to sur- 
round the lot? 


9. Find the perimeter of the plot 
of ground represented by the draw- 
ing below. 

80 ft. 


AO ft. 
90 ft. 


50 ft. 


Experimenting with models of circles 


1. John wanted to discover if there 
is a way to find the distance around 
a circle without measuring that dis- 
tance. He experimented with the 
top of a tin can, which he saw was 
shaped like a circle. 

Using his ruler, 
John first found that 
a diameter of the 
top of the can was 3 
inches in length. 

Next, he cut a 
piece of string so 
chat, when wrapped 
around the can once, 
she ends met but did 
1ot overlap. 

He then placed this string along a 
‘uler and found that it was about 9} 
nches in length. 


er er ar 


e Is the distance around the can 
reater than 3 times the length of 
diameter? 3x3 = 2 

e Is the distance around the can 
ass than 4 times be length of a 
iameter? 4X3 = 2 

e Which is a bette estimate for 
ne distance around the top of the 
an, 3 times the length of a diam- 
ter or 4 times the length of a 
iameter? 


2. John conducted the same experi- 
ment with other tin cans with circu- 
lar tops of different sizes. He made 
the chart below to show his results. 


LENGTH OF 
DIAMETER 
IN INCHES 


DISTANCE 
AROUND TOP 
IN INCHES 


1 
125 


1 
67 
25 


e Multiply the length of each 
diameter by 3; by 4. 

e Is the distance around the top 
of each can closer to 3 times or to 4 
times the length of a diameter? 


3. Using the results of John’s ex- 
periment, complete this sentence: 
If the length of a diameter of a 
circle is 5 inches, the distance around 
the circle is about ?. x 5, or 2, 
inches. 


— The lengths of diameters of six 
circles are given below. Estimate 
the distance around each circle. 


a b c 
4. 3 feet 5 inches 9 yards 
5. 7 inches 12 feet 15 yards 
Think twice! 


6. The length of a radius of John’s 
bicycle tire is 12 inches. About how 
many inches is the distance around 
the tire? 
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The metric system of measures 


1. One of the two rulers pictured 
above is called a yardstick. The 
length of the stick is one yard. How 
many inches make a yard? 


2. The other stick pictured above 
is called a meterstick. The length of 
this stick is one meter. The meter 
is a basic unit of measure in the 
metric system of measures. Which 
is longer, a yardstick or a meter- 
stick? Which is the greater unit, 
the yard or the meter? 


3. The metric system of measures 
is based on multiples of ten. An- 
other unit of measure in the metric 
system is the decimeter. It takes 
10 decimeters to make 1 meter. 

Another unit in the metric system 
is the centimeter. It takes 10 centi- 
meters to make 1 decimeter. How 
many centimeters make 1 meter? 


4. Shown below are an inch ruler 
and a centimeter ruler. About how 
many centimeters are equivalent to 
1 inch? 2 inches? 


Ss 

10 centimeters (cm) make 1 decimeter 
(dm). 

10 decimeters (dm) make 1 meter (m). 

Le SE 


5. Look at the chart shown above. 
Explain why we can say the metric 
system is based on multiples of 10. 


6. Why is our system of numeration 
called a decimal system? Does our 
system of measures have a standard 
unit 10 inches long? 100 inches? 
10 feet? 100 feet? Is our system of 
measures a decimal system? 

Can we call the metric system of 
measures a decimal system? Why? 
— Copy and complete. 

7. 10 cm make 2 dm 

8. 10 dm make ?. m 

9. 100 cm make ?. m 
10. 1,000 cm make 2 m 
11. 10 m make ”. dm \ 
12. 10 dm make 2 cm 
13. 10 m make ”. cm 
14. 500 cm make 2. m 
15. 6m make 2 dm 
16. 18 dm make 2 cm 
17. 4m make cm 


\8. A unit that is greater than the 
neter is the dekameter. It takes 10 
neters to make 1 dekameter. How 


nany decimeters make 1 dekameter?'” |’ 


low many centimeters make 1 deka- 
neter? - 


\9. Two other units of measure are 
‘he hectometer and the kilometer. 
‘t takes 10 dekameters to make 1 
1ectometer and 10 hectometers to 
nake 1 kilometer. How many me- 
ers make 1 hectometer?...1 kilo- 
neter? oc 


SS ee a ee eee Sy 
0 meters (m) make 1 dekameter (dkm). 


0 dekameters (dkm) make 1 hectome- 
ter (hm). 

0 hectometers (hm) make 1 kilometer 
(km). 


Copy and complete. 

(0. 100 m make ? hm 

. 1,000 m make 2. hm 

. hm make 1 km 

. “. dkm make 1 km 

10 km make 2. hm 

10 km make 2. dkm 
10 km make ? m 
2m make 5 km 

2 dkm\make 20 hm 
12:km make ?. hm 

8 km make ? m 

. 100,000 m make 2. dkm 
. 100,000 m make 2. km 


Far 


NRF OOS MNAARWH 


33. How many centimeters make one 
decimeter? Then is 16 centimeters 
the same as 1 decimeter 6 centi- 
meters? 

34. How many meters make one 
dekameter? Then 32 m is the same 
as 3 dkm 2 m. 

35. Is this sentence true: 58 dm 
make 5 m 8 dm? Copy and com- 
plete this sentence: 74 hm make 
7 km 4 hm. 

— Copy and complete each of the 
following sentences. 

36? 18 cm make 1 dm 2. cm 

37. 43 m make 4 dkm ?. m 

38. 76 hm make 7 km 2? hm 

39. 54 dm make ? m4 dm 

40. 29 cm make ?. dm 9 cm 

41. 85 m make ? dkm5m 

. -.em make 1 dm 4 cm 

. -_m make 3 dkm6m 

. -_ hm make 9 km 2 hm 

. How many centimeters make 1 
meter? 1 decimeter? Then is this 
sentence true: 143 cm make 1 m 4 
dm 3 cm? 


&EGR 


‘ 46. It takes ?. m to make 1 hm; 


__ mtomake1dkm. Thus, 345 m 
make 3 hm 4 dkm 2? _ m. 

— Copy and complete. 

47. 172 cm make 1 m7 dm 2. cm 
48. 384 m make ? hm8 dkm4m 
49. 529 dkm make5 km ? hm9dkm 


fo 


50) _? em make 4-m 6 dm 3 cm 


———— 
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Perimeters using metric units 


2m ig 


Wps 


2m 3dm 


1. The drawing above represents a 
plot of ground around which Henry’s 
father wishes to place a fence. What 
is the perimeter of the plot? 


e To find the perimeter, Henry 
added the measures of the sides as 
shown below. 


2m 3dm 
8 dm 

2m 1dm 
+1im 4dm 
5m16dm 


e Did Henry find the sum of the 
measures expressed in decimeters and 
then the sum of the measures ex- 
pressed in meters? How many deci- 
meters make 1 meter? Then, 5 m 
16 dm is the same as 6 m_?_ dm. 

2. Find the perimeter of a four- 
sided plot where the lengths of the 
sides are: 2m5dm,1m4dm,3m 
2 dm, and 1 m6 dm. 

3. Use Henry’s method to find the 


perimeter of a rectangle whose di- 
mensions are 2m 7 dm by 1 m5 dm. 
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4. To find the perimeter of the plot 
shown in Ex. 1, Marie changed all 
the measurements to decimeters be- 
fore she added. 


2m3 dm 
8 dm 
2mi1dm 
+1m4dm. 


23 dm 

8 dm 
21 dm 
14 dm 
66.dm 


Did Marie add correctly? How 
many decimeters make 1 meter? 
Then 66 dm is the same as ?. m6 dm. 
Is this the same answer Henry found 
for the perimeter? 


5. Use Marie’s method to find the 


perimeter of the plot described in 
Ex. 2. 


6. Use either Henry’s or Marie’s 
method to find the perimeter of the 
triangle shown below. 


make 
make 
make 
“make 


3dm 5cm 


7. The measurements of the sides 
of a triangle are: 1 km 6 hm, 2 km 
2 hm, and 3 km 9 hm. Find the 
perimeter of the triangle. 


8. Find the perimeter of a triangle 
whose sides measure 3dkm 6m, 
2 dkm 2 m, and 3 dkm 5 m. 


teview of four operations 


* Write the numerals that are missing from charts A and B below. 


ADDEND ADDEND SUM FACTOR FACTOR PRODUCT 


1 27 18 ? 1) 26 17 ? 
2 39 ? 72 2. 30 24 ? 
3 46 ? 100 3. 16 
4 ? 234 1,000 4. ? 72 
5 ? 87 87 5? 12 84. 
6. 198 ? 800 6 27 ? 162 
7. 344 ? Bhee2,| Fs 2 52 52 
8. 1,645 2,896 ? 8. 48 ? 

9 9. 59 78 ? 


oy 
S&S § 


- The pair of numbers named in the first column of charts C and D 
; related by some operation to the number named in the second 
olumn. The third column shows the operation. Copy and complete. 


Cc D 
NUMBER RESULT OPERATION NUMBER RESULT OPERATION 
PAIR PAIR 

1. 15,5 20a ? 1. 279, 9 ? = 
2. 15,5 ? ~~ 2. 320,150 170 ? 
3. 15,5 75 ? 3 19,2 5 = 
4. 15,5 ? 4 4. 581, ? 923 a 
5. 28, 32 ? en 5. 256, 32 ? El 
6: /480, 6 ? + 6. 96,? 12 m 
7. 96,52- 148 ? 7. 371, 42 ? x 
8. 39,3 13 ? 8. 785,515 1,300 ? 
9. 18,9 ? x 9. 49,? 49 x 
10. 52,0 52 ? 10. 86,0 0 ? 


163 


Inquiry into history 


Early units of measure 


Man did not always use standard units such as our present-day 
inch, foot, and mile to measure distance. In earlier times, the length 
of an object was often measured by comparing it with the length of 
a part of the human body. Can you think of some difficulties that 
might occur through the use of such “body units’? 


p> The ancient Egyptians and other 
people of earlier times used a cubit 
to measure length. One cubit was 
the length between a person’s elbow 
and the tips of his fingers. 

Compare the length of your fore- 
arm and fingers with that of your 
father’s forearm and fingers. 

Would you rather use your arm or 
your father’s arm as a cubit unit if 
you were buying 3 cubits of material? 
if you were selling the material? 
p> A yard originally was the distance 
from the tip of a person’s nose to the 
end of his thumb when his arm and 
hand were stretched out. 

Use your outstretched arm to find 
how many ‘‘yards” wide your room 
is. If your teacher used her arm as a 
unit, would her measurement of the 
room be thesameas yours? Explain. 

In the twelfth century, King Henry I of England made a law that 
the ‘yard’ was the length from the tip of his nose to the end of his 
thumb when his arm and hand were stretched out. Why do you 
suppose he made such a law? 


164 


> The width of a person’s middle finger was also used as a unit for 
measuring length. This unit was called a digit. 

Use your middle finger to tell how many digits wide your mathe- 
matics book is. Ask your teacher or your father to do the same with 
his finger. How do the results compare? Why? 
> The length of a man’s foot was a very natural and common unit 
used in earlier times. Suppose you used your foot and your father 
used his foot to measure the length of a room. Who would say the 
room is a greater number of units long, you or your father? Why? 
> Today, a fathom is a unit of mea- 
sure equivalent to 6 feet. In earlier 
times a fathom was the distance 
from the finger tips of one hand to 
the finger tips of the other hand when 
a man’s arms and hands were out- 
stretched. 

Ask a classmate to stretch out his 
arms. Then measure the distance 
between his finger tips with a tape 
measure. What is the difference in 
inches between his fathom and a 
standard fathom used today? 
> A hand is an early unit of measure 
shat was the width of a man’s hand. 
compare the width of your hand with 
shat of your father’s hand. 

Even today, horses are often mea- 
sured and their heights reported as 
io many hands high. However, to- 
lay’s hand is usually considered to be 
:quivalent to 4 inches. 


ror further inquiry 

Listed below are other uncommon units of measure. Use a 
lictionary to find out something about these units and where they 
night be used today. 
ink chain furlong bolt skein hank 
ill noggin pottle hogshead cable league 


ap 


The measure of a region — area 


1. As you know, a closed path and 
the set of points enclosed by the 
path are called a region. Explain 
why the flat surface of a desk top 
might make you think of a region. 
2. Amy thought of the top of her 
desk asa region. She placed spelling 
books on her desk until the top was 
covered like this. 


e How many spelling books did 
Amy place in each row across her 
desk? 

e How many rows were needed to 
cover the surface of the desk? 


e Explain why 6 X 3 names the 


number of spelling books needed to 
cover the surface of the desk. 

e If you think of the surface of a 
spelling book as a unit of measure, 
then 6 x 3, or 2, is a measure of 
the region represented by the sur- 
face of Amy’s desk. 


The measure of a region is called the 
area of the region. 
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3. Sue covered the top of Amy’s 
desk with geography books like this. 


e Explain why 3 x 2 names the 
number of geography books needed 
to cover the top of Amy’s desk. 

e If you use the surface of a geog- 
raphy book as a unit of measure, 
the area of Amy’s desk top is 2... 


4. Mary covered Amy’s desk top 
with 2_rows of reading books with 
4 books in each row. Using a read- 
ing book as a unit, the area is ?_. 


5. In Ex. 2-4, each girl measured 
the same desk top. Did each give 
the same measure for the desk top? 
Explain. 


6. Tom used sheets of paper from 
his notebook to measure the teacher’s 
desk top. He said the area is 16. 

Fred used sheets of paper from 
his notebook to measure the same 
desk top. He said the area is 12. 

Explain how each boy could be 
correct even though they gave differ- 
ent measures. 


Standard units of area 


1. To measure a line segment, we 
use another segment as a unit. To 
measure an angle, we use another 
-asaunit. What do you think is 
used as a unit to measure a region? 


2. In your earlier work with mea- 
sures, you discovered reasons why 
we use standard units of measure. 
What is one reason? 

A model of a standard unit of 
measure used to find area is shown 
oelow. 


Use your ruler to measure the 
ength of each side of this region. 


Joes the figure have four right: 


ngles? What special type of quad- 
ilateral region is shown in the draw- 
1g? 

A standard unit of area is a square 
egion whose sides are 1 inch in 
ngth. This unit is called a square 
ich (sq. in.). 


3. Draw a model of a square inch. 
‘ut out the model you drew. 

Draw a rectangle whose dimen- 
ons are 5 in. by 7 in. Use your 
iodel of the square inch to find the 
‘ea of this rectangular region. 


4. On a piece of newspaper, draw 
a model of a square whose sides are 
1 foot in length. Cut out the model. 
The area of this square region is 
called 1 square foot. A square foot 
(sq. ft.) is another standard unit of 
area. 

Use your model of a square foot 
to estimate the area of your desk 
top. About how many times does 
the model fit across the top of the 
desk in a row? About how many 
rows are there? 

The area of your desk top in square 
feet is about _?.. 


5. A rectangular-shaped table top 
is 8 feet long and 4 feet wide. How 
many square feet are there in one 
row across the table top? How 
many rows of square feet are there? 
Then the area of the table top in 
square feet is _?.. 


6. Another standard unit of area 
is called a square yard (sq. yd.). This 
is a square region whose sides are 1 
yard in length. 


e A piece of material that is 1 
yard wide and 3 yards long contains 
_ square yards of material. 

e How many square yards of ma- 
terial are there in a piece that is 2 
yards wide and 3 yards long? 2 
yards wide and 6 yards long? 4 


yards wide and 4 yards long? 


Area of rectangular regions 


3 feet 


4 feet 


1. The model at the left in the 
drawing above represents 1 square 
foot. The model at the right rep- 
resents a rectangular region 4 feet 
long and 3 feet wide. 


e How many square feet are there 
in one row across the rectangular 
region? What dimension of the rec- 
tangular region tells you the num- 
ber of square feet in one row? 

e How many rows of 4 square feet 
are there in the rectangular region? 
What dimension of the rectangular 
region tells you the number of rows 
of 4 square feet? 

e Does 4 X 3 tell you how many 
square feet there are in this rec- 
tangular region? 

2. A rectangular region is 7 feet 
long and 2 feet wide. Find the area. 

e How many square feet are there 
in one row across this rectangular 
region? What is the length of the 
region? 

e How many rows of 7 square feet 
are there in the rectangular region? 
What is the width of the region? 

e What number is 7 X 2? What 
is the area? 


>, 


j 4 

y 4 
cy } 
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* Your discovery 


Tell your discovery 


If the dimensions of a rectangular 
region are expressed in the same 
unit, how can you quickly find the 
area of the rectangular region? 


Use your discovery 


Find the area of the rectangular 
region whose dimensions are 3 feet 
by 6 feet; 8 inches by 12 inches; 
50 yards by 90 yards. 


ee pees es SSO SAINT STA TRL SE TS NTS kN ISA eae ea 


3. If we use J to stand for the 
length of a rectangular region, w to 
stand for the width, and A to stand 
for the area, is the following sen- 
tence a formula for finding the area 
of any rectangular region? Explain. 

A=IlXw 
Tell why it is necessary to express 
the length and width in the same 
unit before you can use this formula 
to find the area. 

4. Find the area of the rectangular 
regions whose dimensions are giver 
in the table below. 


LENGTH WIDTH 


13 inches 9 inches 

28 feet 15 feet 

32 yards 18 yards 

12 inches 12 inches 
3 feet 3 feet 


Finding areas 


50 ft. 


120 ft. 


1. The drawing above represents a 
plot of ground to be used for a city 
park. To buy enough grass seed, the 
landscape gardeners need to know 
the area of the plot. 


e What is the length of the plot? 
What is the width? Then the area 
is . square feet. 

e If each bag of grass seed is 
enough for 1,000 square feet, how 
many bags of seed should the gar- 
deners buy? 


2. Bob and his father are going to 
cover the floor of their recreation 
room with vinyl tiles. Each tile 
represents a square region, 1 foot on 
each side. 

If the dimensions of the floor are 
12 feet by 15 feet, how many tiles 
should Bob and his father buy? 


3. Joan’s mother would like to 
cover the wall above her stove and 
sink with plastic wall tile. The di- 
mensions of this region are 8 feet by 
3 feet. 3 

If one box of tiles will cover 6 
square feet, how many boxes does 
Joan’s mother need? 


4. You know that 1 foot square is 
a square region that measures 1 foot 
on each side. How many inches 
make 1 foot? What is the area of 
a square region that measures 12 
inches by 12 inches? Then how many 


square inches make 1 square foot? 
Orne. 
5. The dimensions of 1 yard square 


are 1 yard by 1 yard. Another way 
to express these dimensions is _?_ feet 
by —. feet. How many square feet 
make 1 square yard? QD 


6. Which of the following tells the 
number of square inches in 1 square 
yard? 


108 72 1,296 144 81 


7. The dimensions of a rectangular- 
shaped flower bed are 6 feet by 9 feet. 
Find the area of the flower bed in 
square feet; ‘in square yards; in 
square inches. 


8. Find the area of the region 
shown in this drawing. 


20 ft. 


15 ft. 
15 ft. 


4 ft 
4 ft. 


6 ft. 6 ft. 
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Keeping up in mathematics 


Oral 


1. If you replace the 4 with a 0 in 
740,000, the result names a number 
how much less than the number 
named originally? 


8 


2. How can you tell if aa 
45)330 


8 is the correct quotient 
for this example? 


3. Will the quotient for 1,350 + 43 
be 30-some, 40-some, or 50-some? 


4. Study each set given below for a 


pattern. Then name three more 
members of each set. 
{3 23 4 vee} 
3) 49 6 8? 
{g 246 ., -} 
37 37 3) 3 
(8 $1 18°) 
5. Which is the greater number: ¢ 


2? lorl? 8 4? 
or 4? 50r3? Zor lz? 


6. If each of two addends is 
doubled, is the sum of the two ad- 
dends 2 times as much, 4 times as 
much, or 8 times as much as the 
original sum? 


7. Which will make the quotient 
twice as much, doubling the divisor 
or doubling the dividend? 


8. Tell the length of a diameter of 
a circle if the length of a radius of 
that circle is 5 inches; 6 feet; 23 
inches; 3 feet 4 inches. 
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Written 
— Copy and compute. 


a b c 
1 433 5,629 37,259 
386 7,234 7,484 
854 8,917 9,318 
+ 795 + 436 27,465 
6,528 
+ 52,347 
2. 618 3,760 52,649 
— 429 = 1Aa5 — 253967 
3. 384 6,912 82,560 
xX 28 x 305 x 25 
4. 9)819 76)296 82)1,725 


5. Find the average for this set of 
scores. 


{66, 72, 62, 60, 69, 61} 


6. The weights of three bags of 
apples are 3 Ib. 5 oz., 8 lb. 12 oz., and 
6lb.140z. 

Find the total weight of the bags 
of apples. 


— Solve each of the following num- 
ber sentences. ; 


a b 
7)15Xn=135 n+16 =38 
B)n+12=82 18—n=76 
9:54+n=54 X95 =95 


The mile as a unit of measure 


1. Find an object in the classroom 
hat is about 1 foot in length. Now 
ind an object that is about 10 times 
is long as the first object. 

Can you think of any object that 
s 100 times as long as the first ob- 
ect? 1,000 times as long? 5,000 
imes as long? 

It is difficult to think of any object 
hat is 5,000 feet in length. But that 
s about the length of a standard 
nit of measure that you often use, 
he mile. 


SSS ee a ey 
5,280 feet make 1 mile (mi.). 
[ae ee Se SS PE EE ES Se 


2. What is 5,280 feet rounded to 
he nearest thousand feet? 

Many homes have front yards 50 
et wide. In one mile, there can be 
bout . lots this wide. 


3. The length of a football field is 
00 feet. In one mile, about how 
any football fields can be located 
ad to end? 


4. The distance a train travels in 
oing from St. Louis to Washington, 
.C., is about 980 miles. About how 
iany feet is this distance? 


5. The airline distance between St. 
ouis and Washington, D.C., is 
do0ut 712 miles. About how many 
‘et is this? 


U.S. NAVY 


6. A jetliner traveling between New 
York City and Chicago flew at an 
altitude (height) of 30,000 feet. 
About how many miles high was the 
plane flying? 


— Many boys and girls can walk a 
mile in about 15 minutes. Use that 
length of time to answer Ex. 7-10. 


7. About how many miles can Jim 
walk in an hour? 


8. Dan walked from his home to 
school. It took him } hour. 
Dan could say that the school is 
about 2. miles from his house. 


9. It takes Tom a little more than 
7 minutes to walk from his home to 
school. Is the distance between 
Tom’s home and the school greater 
than or less than one mile? 

About what part of a mile is the 
distance Tom walks to school? 


10. The flight deck of the aircraft 
carrier U.S.S. Forrestal is 1,039 feet 
in length. About how long would it 
take a boy to walk from one end of 
the carrier to the other? 


PROBLEM-SOLVING HELP 
Time — rate — distance problems 


1. If a bus travels at an average 
rate of 42 miles an hour, what dis- 
tance will it travel in 1 hour? in 2 
hours? in 3 hours? 


2. At an average rate of 60 miles 
an hour, what distance will a train 
travel in3 hours? in5 hours? in 24 
hours? 


3. How far does a jetliner travel in 
3 hours at an average rate of 600 
miles an hour? 


4. Suppose d stands for the dis- 
tance, r stands for the average rate of 
travel, and ¢ stands for the number 
of hours, or time. Explain how you 
can use the following formula to find 
the distance when you know the rate 
and the time. 


d=rxXt 


Use the formula to help you find 
how far a boy can walk in 5 hours at 
an average rate of 4 miles an hour. 


5. During a period of 5 hours, Mr. 
Jessup drove at an average rate of 40 
miles an hour. How far did he drive 
during this period? 


6. Walking at an average rate of 4 
miles an hour, how far can a boy 
walk in 3 hours? 

At an average rate of 2 miles an 
hour, a boy can walk just . miles in 
3 hours. 
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7. If a bus travels at an average 
rate of 40 miles an hour, how many 
hours will it take the bus to travel 
200 miles? 


e Which do you have to find: the 
distance, the rate, or the time? 

e What is the 
distance? What 
is the rate? 

e Doyou add, 
subtract, multiply, or divide to solve 
this sentence? 200 = 40 x ¢ 

e Solve the sentence. 


ge=rxi 
200 = 40 xt 


8. If a train travels at an average 
rate of 65 miles an hour, how many 
hours will it take the train to trave! 
130 miles? 195 miles? 585 miles? 


9. If a small plane traveled at an 
average rate of 75 miles an hour, how 
many hours would it take the plane 
to go 225 miles? 


10. A bus made a trip of, 266 miles 
in 7 hours. Find its average: rate ol 
travel. 

e Explain how 
the formula is 
used to get the 
sentence shown below it in the box. 

e Solve the sentence. 


d= 7 Ki 
266 =7rx/7 


11. A train makes a 342-mile trip ir 
6 hours. That is an average rate o! 
_? miles an hour. 


12. At what average rate must a cal 
travel to go 280 miles in 8 hours? 


Graphing time, rate, and distance 


Elaine made the following table to show how the distance increases 
with the number of hours when a car travels at an average rate of 40 
niles an hour. 


Number of hours 1 2 3 4 5 
Number of miles 40 80 120 160 200 


1. Does each column of the table show a pair of numbers? What 
yair of numbers is shown in the first column? in the second column? 


2. We can show the pair of numbers named in the first column by 
vriting (1, 40). The second number pair would be shown this way: 
2,80). In asimilar way, show each of the other three number pairs 
1amed in the table. 


3. The number pair (2, 80) tells us that in 2 hours the car travels 
30 miles. What does each of the following number pairs tell you 
tbout the number of hours and the number of miles traveled? 


(6, 240) (8, 320) (10, 400) (12, 480) 


4. Shown at the right is a graph 
“laine made to illustrate the infor- 
nation given in the table above. 


e What does the scale at the left 
if the graph tell you? What does the 
cale below the graph tell you? 

e Four points have been marked on 
he graph and named. Does each 
oint stand for a number pair? 
Vhat number pair is represented by 
oint A? by point B? point C? 
oint D? 

e Use this graph to tell how far the 
ar travels in 2 hours; in 4 hours; in NUMBER OF HOURS 
$ hours; in 34 hours. i 

e Copy the graph and extend it to include 8 hours and 320 miles. 
Ise your graph to tell how far the car travels in 6 hours; in 7 hours; 

+ hours; 8 hours. 


NUMBER OF MILES 
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Graphing number pairs 


1. Bill and Barry discovered a game they could play using graph 
paper and number pairs. The boys first made a drawing of two lines 
on the graph paper, one parallel to the bottom edge of the paper and 
the other parallel to the left edge of 
the paper. Where the two lines 
intersected, they wrote the numeral 
for zero and marked off two scales 
using numerals for whole numbers as 
shown in the drawing at the right. 


e Barry said, “Point A is over 1 
and up 7.” Bill then began at 0 on 
the bottom scale, counted 1 space 
over to the right, and then 7 spaces 
up from this point. Here he marked 
a dot and the letter A. Find point 
A in the drawing. 


e “Point B,” said Barry, “is over 
3 and up 2.” Find point B in the 
drawing and explain why Bill marked it where he did. 


e Barry said that point C is over 5 and up 5. Did Bill locate point 
C in the drawing correctly? Explain. 


e The instructions for the next point were, “‘Point D: over 7, up 
2.” Begin at O in the drawing and count over 7 spaces and then 
up 2 spaces. Is this where Bill marked a dot for point D? 


e Find point E in the drawing and explain how the instructions 
“over 9, up 7” tell you how to locate this point. 


e The last part of the game was to connect the dots with line seg- 
ments beginning with point A and following in order the letters of 
the alphabet; that is, to join point A to point B, B to C, C to D, 
and D to E. 


e On graph paper, copy the graph shown above and join the points 
with line segments in this way. What letter of the alphabet does the 
final drawing show? 
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2. Bill wrote the instructions for | , hed 


So oe Sd ee ee ee 
1 drawing Barry was to make. But 45} al ous Ee iene 
nstead of writing, “Point A: over 8, 14 a ca aa a + EniGwa 7 
1p 2,” he simply wrote, “A (8, 2).” 18 5 1 a | tt | is Sl ca Se Li t 
‘AR Sane: H THE 
e What does the first number in -11}— - os a an an, aeawes 
8, 2) tell Barry to do? What does ~10 Ane ae “2 w Lt. i 
‘he second number tell him to do? Tt i |b LUre a ae Ew) 
‘ind point A in the drawing at the _ j — cas : diss | Ss A | i 
ight. Did Barry correctly locate --¢|~ weal =| a. Tet ot r 
his point? pyr + rey] ea + [ | 
e Does B (6, 5) mean that point B | Ee bonita 


3 located over 6) and up(S?) What 
loes C (2,5) mean? Did Barry cor- 
ectly locate points B and C in the 
rawing? 


e What point in the drawing is located by the number pair (4, 8)? 
Vhat point is located by the number pair (2, 11)? by the number 
air (6, 11)? 


e What pair of numbers did Bill use to tell Barry how to locate 
oint G? point H? point I? 


e Copy the drawing shown above on graph paper. Carefully mark 
ne points already shown. Then locate and mark the points for the 
ollowing number pairs: J (12, 8); K (14, 5); £10, 5). 


e Join the points in alphabetical order with line segments. Finish 
our drawing by joining point L to point A. Your work is correct if 
our drawing shows a star with six points. 


3. On a piece of graph paper, locate and label a point for each of 
ie following number pairs. Then, beginning with point A, join the 
dints with line segments in this order: A to B, B toC, C to D, and 
forth. The last segment should join points P and A. 


A (4,3) B (2,5) C (5,5) D 6,6) 
E (7,6) F (7,8) G (8,8) H (8, 6) 
E65 J (9,8) K (10, 8) L (10, 6) 
M (13, 6) N (13, 5) O (16, 5) P (13, 3) 
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MILES PER HOUR 


A broken-line graph 


After a hurricane hit White Sands, 
Mr. Murphy’s fifth-grade class vis- 
ited the weather station to find out 
about winds. The weather observer 
told the class that any winds that 
blow faster than 75 miles per hour 
are classed as hurricane winds. He 
had measured the wind speed once 
each hour and had made this table 
to show his measurements. 


WIND SPEEDS DURING STORM 


11 am. 90mph 


12 noon 80 mph 


60 mph 
30 mph 
15 mph 
10 mph 


1 p.m. 
2 P.M. 
3 P.M. 
4 P.M. 


Using this table, the class drew the 
broken-line graph shown below. 
They thought of the hour and the 
measure of the wind speed at that 
hour as a number pair. 

After locating a point on the graph 
for each number pair, they joined 
these points with line segments. 


WIND SPEEDS AT WHITE SANDS 


5 6 7 8 9101112 1 2 3 4 
AM. . TIME P.M. 


176 


1. Between what two hours in the 
morning did the weather station 
first record wind speeds at hurricane 
strength? 


2. Between what two hours in the 
afternoon did the weather station 
first record wind speeds at less than 
hurricane strength? 


3. Between what two times of the 
day does the graph show the wind 
speed increasing? 


4. Between 5 A.M. and 6 A.M. the 
wind speed increased 25 mph. Did it 
increase as many miles per hour 
during any other hour? Then was 
the rate of increase the greatest be- 
tween 5 A.M. and 6 A.M.? 


5. Between what two times of the 
day does the graph show the wind 
speed decreasing? 


6. During what hour did the wind 

speed decrease at the greatest rate! 

During what hour did the wind 
speed decrease at the least rate? 


7. Estimate the speed of the wind 
at 6:30; at 7:30; at 12:30. Why dc 
you think the graph does not show 
the exact wind speed at these times: 


8. Which is easier to use to tell the 
rate of change in wind speed: the 
table of facts or the broken-line 
graph? Why? 


\ bar graph 


Biography 
<2 Adventure 
IRL fa Nature 
LL 
(oe) 
OYS 2D Sports 
Zz 
< 


Mystery 


Family Life 


BOOKS READ IN ONE MONTH 
[erate reear 


NUMBER OF BOOKS 


The pupils of the fifth grade of Kennedy School made a list of the 
ands of books they read last month. Then the boys and the girls 
aade separate records of the number of each kind of book read. They 
rut these facts together and represented them on the bar graph 


hown above. 


1. What kinds of books were read? 
Vhere is this shown on the graph? 


2. The red bar marked Biography 
xtends to 4. This means that the 
irls in the class read ?. biographies 
ast month. How many biographies 
id the boys in the class read? 


3. What kind of book was read 
iost often by the girls? by the boys? 


4. What kind of book was read 
sast often by the boys? by the 
irls? 

5. Both boys and girls read the 
ume number of _?. stories. How 


iany of these stories were read by 
1e class as a whole? 


6. Bar graphs are often used to 
make comparisons quickly. 

Can you tell quickly, without 
counting or adding, which kind of 
book was read most often by the 
class as a whole? least often by the 
class as a whole? 


7. The fifth-grade class is going to 
sell books at the school fair. They 
are using the bar graph to help them 
decide what kinds of books to sell. 

e Should they have more adven- 
ture books or more sports books for 
sale? more mystery stories or more 
nature stories? 

e What kind of book should they 
have the least number of for sale? 


177 


PROBLEM TEST 4 Gee a 


1. The earth completes one rota- 
tion every 24 hours. How many 
times does it rotate in 1,272 hours? 


2. Forty-seven people contributed 
to a fresh-air fund. The amount 
collected was $44.65. What was the 
average amount contributed by each 
person? 

3. The art club has $13.06 in its 
treasury. The club wants to buy 
some special pencils that cost 45¢ 
each. How many pencils can it buy? 

4. Martha took 7 history tests 
during the year. Her scores were 
{84, 97, 75, 89, 87, 94, 90}. What 
was her average score for the 7 tests? 

5. On his bicycle, Evan rode 5 
miles the first hour, 3 miles the 
second hour, and 4 miles the third 
hour. What was his average rate 
of travel? 


Mathamusements 


6. A square-shaped field is 275 feet 
long. How many feet of fence are 
needed to enclose the field? 


7. A rectangular-shaped table top 
measures 18 inches by 36 inches. Tc 
cover it with tiles that are 1 inch 
square, how many tiles would you 
need? 


8. Running at an average rate of 
250 meters per minute, how far can 
a boy run in 12 minutes? 


9. Each of three boys saved 25¢ a 
week for 6 weeks. How much money 
did the boys save all together? 


10. A train travels at an average rate 
of 53 miles per hour. How long does 
it take the train to travel 954 miles’ 


Write your score on your Problem 
Test Record. 


e What is the perimeter of the largest square you can form 
using 3 yardsticks and a foot ruler, each of which is 1 inch 
wide? The tools must lie flat on the floor. Is there a smallest 
square you can form using these tools? 


e Try to draw a picture of 4 triangles and 2 squares using 
just 8 line segments; using just 7 segments. 


e Can you draw 13 dots in 6 rows with 3 


dots in each row? 


e Copy these 9 dots on apiece of paperand » 


try to connect them using just 4 line segments. 


Do not lift your pencil. 
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IT’S CHECK-UP TIME BERS SSS See eee 


1. Find the perimeter of a rectangle 
whose dimensions are 12’ by 6’. 


2. Find the area of a rectangular 
region whose dimensions are 35 inches 
by 50 inches. 


3. Find the perime- 
ter of the square 
shown at the right. 

4. Find the area of 
the square region 
shown at the right. 14 ft. 

5. Is the distance around a circle 
whose diameter is 12 inches about 
36 inches or is it about 48 inches? 

6. The measurement of each side of 
a pentagon is 4 feet 8 inches. What 
is the perimeter of the pentagon? 


7. The measurements of the sides 
of a triangle are 2 m3 dm, 2 m6 dm, 
and3m4dm. Find the perimeter of 
the triangle. 


— Copy and complete. 
8. 346 cm make 3 m4 dm _?. em 
9. ?.m make 7 hm2 dkm5m 

10. 481 dm make 4 dkm _?. m1 dm 

11. 1 mi. 200 ft. make _?_ ft. 

12. 10,600 ft. make 2 mi. _?_ ft. 

13. 1 sq. ft. makes ? sq. in. 

— For each sentence below, give two 


operation signs that can replace the 
to make the sentencé true. 


14.37@0=37 15. 45@1 = 45 


16. What pair of numbers can be 
used to locate point A on the graph 
shown below? point B? C? D? EH? 


17. The graph shown below tells the 
number of pupils who were absent 
from the fifth-grade class each day 
for a week. On what day were the 
most pupils absent? the fewest? 


ke 
ea 
a & 
as 
s% 
2a 
@ M Tu W Th F 
DAY 


18. What is the average number of 
pupils absent each day during the 
week shown on the graph above? 
19. How long will it take a train 
traveling at an average rate of 65 
miles an hour to go 390 miles? 


20. How far will a plane fly in 3 
hours if it flies at an average rate of 
120 miles an hour? 


If you have time, try these — 


21. Find the perim- of 3! 
eter of this figure. ,, 1 
22. Find the area ru 
of this region. _ 6! 
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CHAPTER 9 
er I SSD OO a a] 


Prime and composite numbers 


1. Is 20 the product of 4 and 5? 
Then 4 and 5 are factors of 20. Are 
1 and 20 factors of 20? Name two 
other whole-number factors of 20. 

Does the following set show every 
number found in all pairs of whole- 
number factors of 20? 

{1, 2, 4, 5, 10, 20} 

2. Is2 afactor of 16? Is4? Name 
as many other whole-number factors 
of 16 as you can. 

3. The following set should show 
every number found in all pairs of 
whole-number factors of 32. Copy 
and complete the set. 

hig By Ay Sy oe 2} 

4. Does the following set show all 
the whole-number factors of 36? If 
not, what factors are not shown? 


{1,2, 3, 4, 6, 18, 36} 
— For each number shown in the 
first column below, an incomplete set 


of whole-number factors is given. 
Copy and complete each set. 


5.6 1,2,3,-1} 
6.25 {1,2, 2} 
7% 90 11,2,4,5, 2,444 4] 


8. Find all the whole-number fac- 
tors for each number named below. 


a 3 9 15 7 iT! 14 
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9. What whole number is a factor 
of every number named in Ex. 8? 


10. Is1a factor of every whole num- 
ber? Is every whole number a factor 
of itself? Explain. 

11. Name each number in Ex. 8 
that has only two whole-number fac- 
tors, 1 and the number itself. 


Any whole number greater than 1 that 
has only one pair of whole-number fac- 
tors, 1 and the number itself, is called a 
prime number. 


12. Which of the numbers named in 
Ex. 8 are prime numbers? 

13. Isl a prime number? Is2? 4? 
5? Why is O not a prime number? 
14. Which of the numbers named in 
Ex. 8 are not prime numbers? 


Any whole number greater than 1 that 
is not a prime number is called a com- 
posite number. 


15. Which whole numbers from 2 
through 25 are prime numbers and 
which are composite numbers? 

16. For each composite number you 
named in Ex. 15, list all the whole- 
number factors. 


Common factors 


1. The first set shown below is the 
set of whole-number factors of 12. 
The second set shown is the set of 
whole-number factors of 16. What 
numbers are members of both sets? 


Ga co 


Since 2 is a factor of 12 and a 
factor of 16, we say 2 is a common 
factor of 12 and 16. Name two other 
common factors of 12 and 16. 


2. List the set of whole-number 
factors of 4. List the set of whole- 
number factors of 6. What numbers 
are members of both sets? Then 
what are the common factors of 4 
and 6? 


— Name all the common factors of 
each pair of numbers shown below. 


a b Cc 
3.8and12 15 and24 10and12 
4.6and9 12and20 16 and 24 
5.6and8 16and32 12 and 18 


6. In Ex. 3a, what numbers did you 
say are common factors of 8 and 12? 
Which of these numbers is the great- 
est common factor of 8 and 12? 

Find the greatest common factor 
of each pair of numbers given in Ex. 
3-5. 

7. What is the greatest common 
factor of a pair of prime numbers? 
Explain. 


8. Is 1 a common factor of every 
pair of whole numbers? Explain. 


— Which of the following pairs of 
whole numbers have no common fac- 
tor other than 1? 


a b c 
9.3and5 6and4 12 and 15 
10.6and21 Zand15 9Qand6 


11. Name the common factors of 4 
and 8; of 6 and 18; of 5 and 25. 
Name the greatest common factor 
of 4and8; of 6and 18; of 5 and 25. 
In each, is the greatest common fac- 
tor one of the numbers in the pair? 


— For which of these pairs of num- 
bers is the greatest common factor 
also one of the numbers in the pair? 
12.2and4 6and9 7 and 21 
13.4and6 3and12 9Qand18 


* Your discovery 


Tell your discovery 


Think of any pair of whole num- 
bers where one of the numbers is a 
multiple of the other. What can you 
say about the greatest common fac- 
tor of this pair of numbers? 


Use your discovery 


What is the greatest common fac- 
tor of 25 and 100? of 7 and 28? of 
13 and 39? of 42 and 84? 
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Naming fractional numbers in lowest terms 


On page 115 you discovered that, 
if the numerator and the denomina- 
tor shown by a fraction are divided 
by the same number, the fraction for 
the result is equivalent to the fraction 
for the original number. 


— Solve each of these sentences. 


a b 
1, #2 —3 12+3 
"8+2 7 n 15+3 7” 5 
9 Bsn _ 2 535 1 
* 12+4 ~ 3 10+n” 2 
3 6=n _ 2 14+n _ 2 
"Q9+n ~~ 3 21=n”~ 3 


4. Shown below are two sets of 
equivalent fractions. For each set, 
tell by what number you divide the 
numerator and denominator of each 
of the last four members to obtain 
the first member. 

3 6 9 12 15 


® 13, 8’ 12? 16? 30} 


5. The numerator and denominator 
are often called simply the terms. 
What common factors do the terms 
of $ have? What is the greatest 
common factor of 4 and 8? 

Divide the numerator and de- 
nominator of % by the greatest com- 
mon factor of 4 and 8. What is the 
result? Are 4 and % equivalent frac- 
tions? Do the terms of } have any 
common factor greater than1? Then 
to name 4 in lowest terms, we would 
write $. 
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6. What is the greatest common 
factor of the terms of §? Divide 
both terms of § by this number. 
What is the result? Do $ and $ 
name the same number? 

Do the terms of $ have any com- 
mon factor greater than 1? Then § 
named in lowest terms is §. 


— For each fractional number 
named below, find the greatest com- 
mon factor of the terms. Then di- 
vide the numerator and denominator 
by this common factor to name the 
fractional number in lowest terms. 


a b c d e 

7. & 8 5 42 16} 
2 F9 10 15 24 24 
8. & 9. 8. 11 2 
° 14 15 16 22 27 


9. Two fractions equivalent to 4§ 


are 8 and 3. Which of these three 
fractions names the number in lowest 
terms? 

The mixed form for 18 is 155. Do 
12 and 13 also name this number? 
Explain. 

Which mixed form do you think 
names the number in lowest terms, 
1,5, 12, or 142 Why? 

You can name {8 in lowest terms 
by writing either $ or 14. 


— Name each of the following num- 
bers in lowest terms two ways. 


3 
10. 8 15 6 24 18 
° 6 10 4 16 2. 4 
9 12 15 21 ~24 
ll. & 8 6 14 15 


Addition of fractional numbers 


1. The rectangular region shown 
‘above has been separated into 2. 
smaller regions of the same size and 
shape. What fractional number tells 
the part of the rectangular region 
each of the smaller regions is? 

2. How many fifths of the rec- 
tangular region shown above are red? 
How many fifths are blue? How 
many fifths are either red or blue? 

e Is the following sentence true? 

3 fifths + 1 fifth = 4 fifths 

e Is this number sentence true? 


24+}1=% 


3. What part of the rectangular 
region shown below is red? What 
part is blue? 


What fraction can you use to re- 
place n to make this number sentence 
true? 342 = 


— Use the two regions shown above 
to help you solve these sentences. 


a b 
2 2k 1 203 
Eten at ee 
2 4_ 5 ‘gee 
i in ai die a somes 


6. Two or more fractions that show 
the same denominator, such as 2, }, 
and 3, are called like fractions. Two 
or more fractions that do not show 
the same denominator, such as 2, $, 
and 4, are called unlike fractions. 

Which pairs below are like frac- 


tions? Which are unlike fractions? 


. ~ 
AIN won 


7. If fractions are like fractions, 
they have a common denominator. 
Name the common denominator for 
each pair of addends in Ex. 4 and 5. 

8. On the number line pictured 
below, the arrows show the addition 
of $and3. Are4and 3 like fractions? 


What fractional number is shown 
at the tip of the second arrow? What 
is the solution set for this sentence? 


$+g-m 
— Are the addends in the number 
sentences below named by like frac- 


tions? Draw a model of the number 
line to help you solve each sentence. 


a b 
9.§+$=n ata 
10.¢+2=n B42=n 


Adding fractional numbers named by like fractions 


1. The first arrow on the number 
line above shows a move of ~ 
sevenths from 0. The second arrow 
shows a move of _?. sevenths. What 
fraction names the point at the tip 
of the second arrow? 

3 sevenths-++2 sevenths =. sevenths 

2. Are Zand 4 like fractions? Why? 
Solve this sentence. 24+%=1n 

3. Three ways to show the addition 
of 3 and 2 are given below. In each 
example, what is the sum? 


3 sevenths 


+ 2 sevenths 
5 sevenths 


NIQUININ NI 


e These examples show that to add 
3 and 3, you need add only the to 
find the numerator of the sum. How 
does the denominator of the sum 
compare with the denominator of the 
addends? 

e Write a number sentence similar 
to example C to show the addition of 
Sand 3; jand 4%; Sand 4; gand 5. 

e Tell how you add fractional 
numbers named by like fractions. 
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4. Suppose O, A, and represent 
any three counting numbers. Ex- 
plain how the following sentence 
shows how to add fractional num- 
bers named by like fractions. 


o,A_o+4 

o © © 
— Solve these number sentences 

a b 
5 t+ 3=n f+ =n 
6.24 2=n ptm” 
ee ee ee de 


8. What is the sum of and §? Do 
the terms of your answer have any 
common factor greater than 1? Then 
to name the sum in lowest terms, 
would you write § or $? 


9. What is the sum of 3 and 3? 
To name your answer in lowest 
terms, would you write &, 4, 3, or 


4? Explain. 


— Solve these number sentences. 
Name each answer in lowest terms. 


10.5 +5 =” $4+t=n 
lM. g+5=% Zitz=n 
2.4+¢=% $4+2="n 
13.$+ 5=% Gtipdb=n 
14.3+4=% 24+ =n 


Properties of addition of fractional numbers 


10 10 10 10 10 10 10 10 10 


1. Explain how the red arrows show 
the solution set for this sentence. 
fo + 7% =” What is the solution 
set? 

2. How do the blue arrows show 
the solution set for this sentence? 
fo t 7 =” What is the solution 
set? 

3. Is this number sentence true? 

Ath b+ 

4. What is the sum of ¢ and 3? of 

2 and #? Is this sentence true? 


— Solve these pairs of sentences. 


3 eo 4 3 
SB. gtRg=n gt+R=M 
i. 3 3 _ 
6.5+5=n s+ =n 
5 Oye. r= 
73+%3=n 24+ 8=n 


8. In Ex. 5-7, did it make any 
difference in what order you added? 
If A, O, and © represent any 
three counting numbers, is this sen- 
tence always true? 


Does the commutative property of 
addition apply to fractional num- 
bers? 


9. What do the parentheses mean 
in the number sentence shown below? 
G+)+h=n 
What is the sum of $ and 3? Add 2 


to your answer. What fraction is the 
correct replacement for n? 


10. In the following sentence, what 
two numbers should you add first? 
Why? 
y+Gt 9 =n 
What is2 + 2? What is the sum 
of this number and $? What fraction 
is the correct replacement for n? 


11. In Ex. 9 and 10, did the same 
number make both sentences true? 
Is the following sentence true? 


oa) Gaerne 
— Solve these pairs of sentences. 
12. (§+y+g=" 3+ G+ gq 
13. (6+ 2+$=n $4 G+9=n 
14.3+9 +g=" 3+ G+H=n 


15. Does the associative property of 
addition apply to fractional num- 
bers? 


— Solve each of these sentences. 
Check by adding in a different order. 


a b 
16.3+5+5=n $4+24+ 5 =n 
7.§+3+3=" Ft+at+h=n 
18. Steg? Ste ee 


= 
to] 
ol 


Subtracting fractional numbers named by like fractions 


1. Amy’s mother baked a cake and 
cut it into ninths. She ate one piece. 


e The red part of the drawing at 
the left above represents the part of 
the cake remaining before Amy and 
her friends returned from school. 
There are _ ninths left. 

e The red part of the drawing at 
the right above represents the part of 
the cake remaining after Amy and 
her friends ate some of it. Amy and 
her friends ate ?_ ninths of the cake. 
There are _ ninths left. 


8 ninths — 3 ninths = —*?_ ninths 


2. The two arrows on this number 
line show the subtraction of $ from §. 


What fractional number is shown 
at the tip of the top arrow? Is this 
sentence true? § — $= 2 


— Use the drawings above to help 
you solve these number sentences. 


a b 

oO 2 os 8_ 4 
-g  g> % gs a= % 
4,4-2=n §—F=n 


5. Three ways to show the subtrac- 
tion of 3 from { are given below. 


7 ninths 
— 5 ninths 


w 
color COIN 


2 ninths 


e Study example C. How is the 
numerator of the answer related to 
the numerators shown by the original 
fractions? How is the denominator 
of the answer related to the denom- 
inators shown by the original frac- 
tions? 

e Write a number sentence similar 
to example C to show the subtraction 
of 2 from 4; of from }?. 

e Tell how you subtract fractional 
numbers named by like fractions. 


6. Suppose O,, A, and represent 
any three counting numbers. Ex- 
plain how the following sentence 
shows how to subtract fractional 


numbers named by like fractions. 
oo A_U=A 


Oo 7 


— Copy and solve these sentences. | 


a b 
7.8-f=n W- gan 
8 §-F=n Bowen 
9.$-f=n f-}an 


Practice with fractional numbers 


— Solve the following number sen- 
tences. Name each answer in lowest 
terms. 


a b 
Lgtg$-n 9 fan 
2§-f=n 9 Ethan 
a $4+$-" Bowen 
4$-gan 0 gt gan 
5.3+2=n w_BRHn 


— Copy and compute. Name each 
answer in lowest terms. 


a b c d 
6 6 5 3 
6. 8 7 8 4 
att 82 2: ale 1 
Sa ee ree alee 
cs 9 5 4 
7. 2 10 6 5 
eel ae eek 1 2 
25 ew ed ee 
Z 5 9 3 
8. 8 3 2 5 
oe ee aS Laas) 
__8 ers: eb ae 2) 5 
al. 3 or ah 
9. 5 8 15 16 
2 1 ate 5 
5 8 15 16 
it 3 me we, 
+5 same; +15 + 6 
3 2 it 3 
10. 7 3 8 5 
all 4 3 4 
7 3 8 5 
5 i 2 
7 3 8 5 
2 10 al 4 
ie + 3 + 8 + 5 


11. Explain how you can use sen- 
tence b below to help you find the 
solution set for sentence a. 


a3+n=8 b8-—3=n 

What is the solution set for each? 
12. Will the solution set for sentence 
b below also be the solution set for 
sentence a? Why? — 


2 ee je 
ag tn= 5 bh §-—g =n 


5 
What is the solution set for each? 


— Solve each of these sentences. 
Name all answers in lowest terms. 


a b 
13. 2+ = ¢% n+4=8 
14.3-—n=}3 Z—n= 3 
15.n—-2=2 “n-#=2 
16.$+n = % n+%=8 


17. Doris baked two cherry pies of 
the same size. She cut each pie into 
sixths and served her friends. 

The picture below shows how 
many pieces of each pie she has left. 
Will all the pie fit on one pie pan? 
Explain. 


If you need more practice, do Prac- 
tice Set 6, page 325, and Practice 
Set 19, page 330. 
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Common multiples 


1. Look at the set of numbers 
shown below. 


{0, 3, 6, 9, 12, 15, 18, 21, 24, ---} 


Are the members of this set the 
multiples of 3? What is the next 
multiple of 3 after 24? 


2. The set of numbers shown below 
is the set of multiples of what num- 
ber? 


{0, 4, 8, 12, 16, 20, 24, 28, - - +} 


What is the next multiple of 4 
after 28? 


3. Shown below again are the set of 
multiples of 3 and the set of multi- 
- of 4. 


Niet a 
i 


e Is 12 a member of both of these 
sets? Then is 12 a multiple of both3 
and 4? 

e What other numbers’ shown 
above are members of both sets? 
Then what other numbers are mul- 
tiples of both 3 and 4? 

e Extend the set of multiples of 3 
to 39 and the set of multiples of 4 to 
40. Study the results to find another 
number that is a multiple of both 3 
and 4. 

e Extend the two sets of multiples 
until you find two more numbers 
that are multiples of both 3 and 4. 
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4. The first set shown below is the 
set of multiples of 4. The second set 
is the set of multiples of _?- 


tee epee 20,/24) 28, 
re 36, 42, - 


e Bei cone shown howe. are 
members of both sets? Then 0, 12, 
and _ are multiples of both 4 and 6. 

e Extend the two sets of multiples 
until you find two more numbers that 
are multiples of both 4 and 6. 


a ee a ES S| 
Suppose A and C stand for any two 


whole numbers. Any whole number 
that is a multiple of the two numbers 
represented by A and C0 is a common 
multiple of these numbers. 

When we find the common multiples 
of two whole numbers, we shall ‘think 
only of multiples other than 0. 


5. What is the product of 0 and any 
whole number? Then isO a multiple 
of every whole number? 


6. Find three common multiples of 
3 and 5 by listing the set of multiples 
of 3 and the set of multiples of 5. 
Explain why it is not necessary to 
list O in either set. 


7. Find two common multiples of 
each pair of numbers shown below. 


2 and 3 4 and 8 2 and 7 
5 and 10 3 and 6 6 and 9 


Least common multiples 


{2, 4, 6, 8, 10, 12, Ja; 16, 18; <- -} 

{3,-6, 93-12, 15, 18; 21; 24, - - -} 

1. Use the sets shown above to find 
three common multiples of 2 and 3. 
_ Can you find another common multi- 
ple of 2 and 3 that is greater than 18? 
greater than 24? greater than 30? 

Is there any common multiple 
that is less than 6? Then what is the 
least common multiple of 2 and 3? 


2. Suppose you wish to find only 
the least common multiple of 3 and 5. 
Can you find it by listing in order the 
counting-number multiples of 3 until 
you find one that is also a multiple 
of 5? 

{3, 6, 9, 12, 15} 

Can you find the least common 
multiple of 3 and 5 by listing in order 
the counting-number multiples of 5 
until you find one that is also a 
multiple of 3? 

{5, 10, 15} 

Which listing gives you the least 

common multiple more quickly? 


3. To find the least common multi- 
ple of 4 and 6, list the counting- 
number multiples of 4 in order until 
you find one that is also a multiple 
of 6. 

Now list the counting-number 
multiples of 6 in order until you find 
one that is also a multiple of 4. 

Which listing gives you the least 
common multiple more quickly? 


4. In Ex. 2 and 8, which gave you 
the least common multiple more 
quickly: listing the multiples of the 
smaller number or listing the multi- 
ples of the greater number? 


5. Which is the greater number, 4 
or 7? List in order the counting- 
number multiples of 7 until you find 
one that is also a multiple of 4. 
What is the least common multiple 
of 4 and 7? 


6. Find the least common multiple 
of each pair of numbers shown below. 
2 and 7 4 and 10 3 and 8 


7. Which is the greater number, 3 
or 9? Is 9 a multiple of 3? Then 
the least common multiple of 3 and 
9is 2, . 

8. Find the least common multiple 
of each pair of numbers shown below. 


2 and4 5 and 15 3 and 6 


9. Tell how you would find the 
least common multiple of any two 
counting numbers. 


— Find the least common multiple 
of each pair of numbers shown below. 


a b Cc 
10. 2 and 5 4and8 8and12 
11.3and10 2and12 10and 15 
12.9and6 16and8 15 and6 
13.3 and7 12 and3 9 and 27 
14.5and4 6and24 16and 12 
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Naming fractional numbers with like fractions 


1. Suppose you wish to find the sum 
of tand &. Are § and 3% like frac- 
tions? Does the pattern you use for 
adding fractional numbers work only 
with like fractions? Then to add j 
and 4, you must find a way to name 
1 and #; with like fractions. 

e Look at the denominators shown 
in Land ¥. Is either denominator a 
multiple of the other? Explain. 

e Can you name 3 with a fraction 
showing a denominator of 12? 


e Are t and 4 equivalent? Then 
is the following sentence true? 
t+H=e+% 
2. To find the difference between 3 


and 4, you can name these fractional 
numbers with like fractions. 


e Look at the denominators shown 
in 2 and j. Is one denominator a 
multiple of the other? Explain. 

e Write a fraction showing a de- 
nominator of 8 that is equivalent 
tol, t=? 

4 478 
e Copy and solve this sentence. 


ay ee ee 
3. 3+e=6te 
1 1 


6. To find an equivalent fraction in 
higher terms, you — both terms 
shown by a fraction by the same 
number. 


— For each sentence below, tell the 
numerator that makes the sentence 
true. 


bh) 


wl Ale 
ols — 

ne 

js ols 

IN cin 


Dian Blew 
Ble ole 


_| 
i) 


— To rename unlike fractions as 
like fractions, you must first find a 
common denominator. Tell what 
common denominator you would use 
to name each pair of fractional num- 
bers shown below using like fractions. 


5 a 


10. Sand 4 


2 5 1 3 
Zand 5 z,and 


4 ae 3 ae 
gand7  4and 73 


11. Name each pair of fractional 


numbers shown in Ex. 9 and 10 using 
like fractions. 


— Copy each sentence below. Re- 
place n with a fraction so that both 
fractions at the right of the equals 
sign are like fractions and the sen- 
tence is true. 


122.44+3=n+3 
13.2-t=n-% 
144.3+4= 3+n 
15.8-4=3-n 
16. b+ h-2+8 


Finding the least common denominator 


1. Suppose you wish to find the sum 
of 3 and 2. Will it be easier if you 
first name these numbers using like 
fractions? 


e Look at the denominators shown 
in 3 and 2. Is either denominator a 
multiple of the other? 

e What is the product of the two 
denominators? Is 15 a common 
multiple of 3 and 5? Then you can 
use 15 as a common denominator to 
name 4 and 2 with like fractions. 


3 T6 5 =%5 

e Is this number sentence true? 
1 Pa oetey) 6. 
es —ae tae 


2. To find the difference between ! 4 
and 4, it is easier if you name both 
numbers using _?_ fractions. 


e Look at the denominators shown 
in; and 4. Is either denominator a 
multiple of the other? 

e Is the product of 4 and 6 a com- 
mon multiple of 4 and 6? “Then can 
you use 24 as a common denominator 
to name j and { using like fractions? 
Do it. 

e Is 24 the least common multiple 
of 4and6? What number is? Then 
what number is the least common 
denominator for } and 1? 

(oe fe 


4° 12 6, ie 
e Is this number sentence true? 
ee gs ers ee 
4) g°= 42 — To 


3. Explain how finding the least 
common denominator for } and } is 
the same as finding the least common 
multiple of 4 and 6. 


4, What is the least common multi- 
ple of 6 and 9? Then what is the 
least common denominator for § 
and 4? 


5. Use the answer you found for 
Ex. 4 to help you name and 4 5 using 
like fractions. 


— Name each pair of fractional 
numbers shown below using like 
fractions. 


1 2 3 1 5 1 

6. 5 and 3 4 and 6 3 and 12 

7. Land 3 

= 5 4 
3 1 5 1 3 

8. sandg gandj, fandz 


9. Which fraction in the following 
set shows the greatest denominator? 
{3 3, 3} Is 8 a multiple of 2 and 
of 3? Double 8. Is 16 a multiple 
of 2 and of 3? Triple 8. Is 24a 
multiple of 2 and of 3? Then _2. , 
least common denominator of | B) 
3, and 3. 


10. Find the least common denomi- 
nator for the following sets of frac- 
tional numbers. 


bd) bt) BbD 


Another look at adding fractional numbers 


1. Below is one way to show the 
addition of £ and 3. 


e What common denominator was 


used to name 4 and § using like frac- 


tions? 
e What is the sum of % and 7? 


2. At the right is | 


another way to show —_ 
the addition of § [| a. 
and 4. a. 


e How are the nu- 
merators of % and #% 
related to the numerator of the sum? 

e How are the denominators of 
and <3; related to the denominator of 
the sum? 


3. To find the sum of 3 and 3, it is 
easier if you first ex- 
press 2 and | as 2 
fractions. 

e What is the least 
common denomina- 
tor of 3 and 4? Was 
this number used in the incomplete 
example shown above? What frac- 
tion shows a denominator of 8 and is 
equivalent to ? 

e Is the sum of 3 and § equal to 
the sum of and 4%? Why? 

e Copy and complete the example. 
What is the sum of 3 and 3? 


id 
8 
2 
& 
hs 
8 
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4. Suppose you wish to find the sum 
of 1, 1, and §. Can you add these 
numbers in any order that you wish? 
Why? 


e What is the greatest denomina- 
tor int, %, and §? Is9a multiple 
of 6 and of 3? Dou- 
ble9. Is 18a multi- 
ple of 6 and of 3? 
Then what is the 
least common de- 
nominator for 4, %, 
and $? 

e Copy and complete the example 


above to find the sum of }, d, and §. 


1 
3 
1 
6 
4 
9 


+ 


| 


— Copy the following examples and 
find the sums. Name all sums in 
lowest terms. 


a b c d 
5 § $ F 4 
al. 2 1 2 
+ 8 + 7 + D} + 5 

1 1 
6. 3 3 5 7 
ul 1 3 3 
4 3 8 4 

1 1 
+s Te i +p 
— Copy and solve the following 
number sentences. , 

a b 

b+hon btgsn 
8. 3+h=0 ptgeon 
9. 2+h=0 tien 


Using the least common denominator 


1. To find the sum of } and 4, Bill and Betty 
wrote the examples shown at the right. 


e Look at Bill’s example. To find the sum of 
tand 4, Bill used 2. as a common denominator. 
His first answer was 39. Is $$ in lowest terms? 
Explain how Bill got ;% as his final answer. 

e What number did Betty use as a common 
denominator? When she added, what was the 
first answer she got? Is 3 named in lowest 
terms? 

e Which is the least common denominator 
for 4 and 4, 24 or 12? Who used this number 
as a common denominator in his work, Bill or Betty? Whose ex- 
ample has fewer steps? 

It is often easier to find the sum of fractional numbers if you use 
the least common denominator to name the addends using like frac- 
tions. Explain why. 


1 
6 
1 
as 


— Copy and find the sums. Remember to name all answers in lowest 
terms. 


a 8 c d e f g h 
Pee 1 i 2 1 3 2 3 1 
} 2 2 3 3 2 4 3 5 8 
1 1 1 1 3 1 1 1 3 
es cis eg “1% += zt ce as: + ¥ 
> 
a3 1 sV i” 5 av a he 
ee: 7 8 5 7 8 4 7 6 
2 5 5 3 2 3 4 1 2 
eS se (shee ee Se te. ee Oat 
— Solve the following sentences. 
a \ b c d e 
3 i 253 = als les il! = 2 3 
4. gt pa rem” gstrz=n aU eal srg n 
ee EOL 3 i mf 3 3 Lb nee oe 
3.3 +7 = 316 an 48 4 ,+tzg=7n is tio = % 
lps aces 2 as Bos 1. et, ca eae Ae 5: 
6&3t3g=0 rR =e staan st pot qa cig = 
fea 2 igs 3 woe A. Nae 5 ‘LS te a 
75+ 4 = 0 a1 j= % Frye t Fhe io 5 


Another look at subtracting fractional numbers 


1. If O stands for a whole number 
greater than the whole number A 
stands for, is this number sentence 
true? 

A_O-aA 


3 ~ 9 9- 
2. Explain how you subtract frac- 
tional numbers when they are named 


using like fractions. 


3. Suppose you wish to solve this 
number sentence. § — 3 =n 

e Are § and 3 like fractions? Is 
the denominator of 4 a multiple of 
the denominator of 3? Write a frac- 
tion showing a denominator of 9 that 
is equivalent to &. 

e Is this number sentence true? 


e Solve this sentence. § — 8 =n 


Now what is the solution set for this 


sentence? {-—2=n 


4. To solve sentence a below, is it 
easier if you first name $ and 4 using 
like fractions? Has this been done 
in sentence b? 


a 9 4 
aqg-— 3 b. 75 —7o =” 


What is the solution set for sen- 
tence b? Then what is the solution 
set for sentence a? 


— Solve these number sentences. 


a b 
$4 Dyas Me es 
5.5 -5 = 0 gs. 4” 
2_1_ 5 _§ 3 — 
6. 3- 7=0 ne tole 


7. At the right is 
another way to show 
the subtraction of 
fractional numbers. 


e What isthe least 
common denominator for 3 and }? 
Explain how the example shows 3 
and 4 named using like fractions. 

e Is the answer shown in the ex- 
ample named in lowest terms? What 
is the difference between 3 and 4? 


8. What is the least 
common denomina- 
tor for Z and 3? 

To find what £ — 3 
is, copy and complete 
the example. 


DI RIO 


| 


II 


Zz 
8 
3 
4 


ll 


— Copy and find the answers. 


a b c d 

Z 3 11 Z 

9 8 4 12 8 
—_1 _ 8 alt — 2 
a. __ 8 18; __3 

14 5 2 5 

10 15 8 3 6 
aay 28s —_1 —_1 mal 

10 6 2 9 


11. Find the difference between the 
numbers named in each pair below. 
3 7 2 3 1 


3 1 3°72 2 3 1 
5? 7 48 5? 10 12’ 6 


— Solve the following sentences. 


a b 
41 3 a 
12.45 -%7 = 5 I9 — * 
y 4 a 
13. 59-g=% a 


Adding and subtracting fractional numbers 


1. When a symbol for a number, 
such as 0, is used twice in the same 
sentence as shown below, what does 
it mean? 


i 


oO al ae ee a 
Pte oo 


the sentence above to make it a true 
sentence? 


— Copy each number sentence be- 
low and replace the frames with nu- 
merals for the numbers that make the 
sentence true. 


25+5 "ttt 
3.3-2= G6 
4¢+3-a+6 
53-44-07 6 
oe 2 5 


— Copy and find the sums. Be sure 


to name all answers in lowest 
terms. | 

a b c d 

1 1 5 “i 

7 3 3 8 2 

3 il 2 2 

4 2 2 3 

1 3 

+4 + 3 ae ame 

1 2 1 al 

8 5 , 3 3 54 

2 ¥ 3 3 4, 

3 4 4 2 

ties ieee ste 


— Copy the examples below and 
compute. rr 

a b : d 
ee ee a 

aa — a == ub = 2 

283: eae: aan! 8 
i a a 

ai? ail pete! ak 

eet) =e pees meee 
— Solve the following number sen- 
tences. 

a b 
11.2+4+3=n §—l=n 
12,.-i=n $+i=n 
13.23-i= n 44+2=n 
14.448=n 8_tan 
15.4 +0 =3 n+3=3 

1 Wer = 
16.5,+n=¢ n+8= 
17.2+n=3 n+74,=3 
Think twice! 


18. Mary cut an apple pie into four 
equal parts and gave one piece to 
her father. She cut each of the re- 
maining pieces in half and gave one 
of these smaller pieces to her brother. 
What part of the whole pie did Mary 
give to her father and brother? 


If you need more practice, do Prac- 
tice Set 7, page 326, and Practice 


Set 20, page 330. 


Keeping up in mathematics 


Oral 


1. Round 806,608 to the nearest 
thousand. 

2. What is the greatest whole num- 
ber of 8’s in 39? 

3. What is the greatest number 
named by a two-digit numeral? 

4. What is the greatest remainder 
you can have with a divisor of 37? 


5. From the set of whole numbers, 
tell the solution set for this sentence. 


A X 40 < 169 


6. A good estimate for the sum of 
298 and 105 is ?.. 


7. Name using a mixed form. 
17 «180 18H 
5 4 3 8 4 
8. Which of the following fractions 
are names for whole numbers? 


3 . a 12 5 
5 14 3 9 8 5 4 


9. If you owe 31¢ and give the clerk 
a half dollar, how much change 
should you receive? 

10. What is the perimeter of this 
square? 


5dm 
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Written 
— Copy and compute. 
a “—~.b Cc 
1. 86 685 $36.52 
54 708 47.08 
+ 90 + 94 + 1.95 
2. 862 $19.41 29,736 
— 348 — 8.07 — 18,659 
3. 63 506 787 © 
x 2f x /8 x 90 
4. 1,000 2,000 1,090 
+ 780 — 608 < 305 
5. $12.00 407 $5.98 
— 5.50 x 256 + 3.00 
6. 8)5,959 9)6,820 7)31,842 
7. 62)198 54)380 =. 21)1,302 
8. 81)2,387 56)841 51)3,714 


9. An airplane due to arrive at 
2:47 P.M. arrived at 3:25 P.M. How 
late was it? 


10. At 84¢ a pound, find the cost of 
3 pound of lunch meat. 


— Solve these sentences. 
a b 
11. n+ 19 = 105 n — 65 = 98 


12. 12 X n = 156 n+8=/72 


Using letters in open sentences 


You have often used a symbol 
such as O, A, or n in open sen- 
tences to represent any number from 
a set of numbers. As you continue 
your study of mathematics, you will 
find that most open sentences show 
a letter of the alphabet to represent 
a number. 


— In the sentences shown below, 
each letter may be replaced by a 
name for any whole number. Find 
the solution set for each sentence. 


a b 
1. 13 +7 =4 27 —3=s8 
2.14=c+e 2xXoSF 
3.36+9<z 6 xX y < 42 
4.18 +w=7 18 + m <12 


5. Suppose a and 6 rep- 
resent any two whole 
numbers. Is the expres- 
sion shown in the box above a num- 
ber sentence? Explain. 

What number is represented by 
a+ 6 if a is replaced by 3 and b is 
replaced by 5? if a is replaced by 
24 and b by 38? 


— If m is replaced by 24 and n is 
replaced by 192, what number is rep- 
resented by each expression below? 


~ a b c 
6 m+n mxn n—m™ 
7. m+ 65 n>m 6xXm 


8: 7 S<.12 m—8s 


— If ais replaced by 6 and 0 is re- 
placed by 8, what number is repre- 
sented by each of the following ex- 
pressions? 


a b c 
9. 4 b 4xa 
b a 4xb 
6xb a+b b-a - 
10. -*° 
aq 2 5 
axb a+b a+b 
lh. Ben ba 


— If p is replaced by 7 and q is re- 
placed by 4, which of the following 
number sentences will be true? 


a b 
12.p-—q=3 (p+q)+6<15 
13.p+q>25 (3Xq)—p=6 
4.2Xq<p 4Xp=7xXq 


— If x is replaced by 12 in each of 
these sentences, find the solution set 
for y from the set of whole numbers. 


15.%+y=24 y—x=17 
16.%+y=4 yx @ > 30 
7Wert2<y ¥X2=2 
18.2+y<1 SEY > 1 
19, ¢+2=y y+ty=c2 


20. In Ex. 15-19, if x is replaced by 
5, what is the solution set for y from 
the set of whole numbers? 

If x is replaced by 2, what is the 
solution set for y? 
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Scales and number sentences 


The pupils in Miss Hunter’s class 
are experimenting with a set of 
scales. They are using the results 
of their experiments to write number 
sentences. 


4. Did you find that the sentences 
in Ex. 2 and 3 have the same solu- 
tion set? Are the sentences related? 
Explain how. 


5. Look at the scales below. 


1. Look at the scales shown in the 
picture above. What number of 
pounds is shown on each dish? Do 
the scales balance? On which dish 
should you put another weight to 
make the scales balance? 


2. To find what weight to put on 
the left-hand dish, Daniel thought: 
“1 pound with some other weight 
will make 3 pound and will balance 
the scales.” He wrote this sentence. 


1 —. 3 
gtw=% 


Solve the sentence. 


3. Susan thought, ‘‘If I take away 
1 pound from 3 pound, the result will 
be the weight that is needed to bal- 
ance the scales.” She wrote this 
sentence. 


os = 
4 = W 


1 
b] 
Solve the sentence. 
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e Why don’t the scales balance? 

e On which dish should you place 
another weight to make the scales 
balance? 

e Write a number sentence that 
can be used to find the weight needed 
to balance the scales. Solve. 


— For each set of scales shown be- 
low, write a number sentence that 
can be used to find the weight needed 

to balance the scales. Then solve. 


Subtracting numbers less than 1 from counting numbers 


1. How much of 1 pound of butter 
is left after 2 pound is used? 
‘Use the illustration below to help 
you subtract 2 from 1. 


How many fourths equal one 
whole? Then, 1 pound is the same 


4 3, =)? 


(ee a 
2. How much cake is left from 2 
cakes after 4 of a cake is eaten? 


: 
as ; pound. 


e Two cakes is the same as $ cakes. 
e What is § — 3? Name § using a 
mixed form. 
e Are both sentences below true? 
oe. 6 


See Seams Sanlll 5 = 13 
3. Suppose you wish to subtract 4 
from 5, 


e Name 5 using a fraction with a 
denominator of 8. 5 =? 

e Use the pattern for subtracting 
fractional numbers named by like 


i ooo = S027. - 9 
fractions. 4 — 7 => = 2 


4. Another way to 
show the subtrac- 
tion of 7 from 5 is 
given at the right. 
Explain it. 

Name 33 using a 
mixed form. 5 — % = 33, or 2. 


5. Subtract each of the fractional 
numbers named below from 1; from 
2; from 3; from 5. 


ae 


wh 5 
6 0 


4 2 5 8 


= 


— Use a mixed form to name your 
answer to each of the following 
problems. 


6. If you cut ? yard of rope from a 
4-yard piece, how many yards of rope 
will you have left? 


7. Sally bought a 5-pound bag of 
sugar. She used $ pound of it. How 
much sugar was left? 


8. Fred is in school for 3 hours 
each morning. A quarter hour of 
that time is recess time. How many 
hours of work time are there? 


— Solve these sentences. Use a 
mixed form to name each answer. 


a b 
91-3= 2-4=n 
11.8-—%= 7-—%=n 
Think twice! 


12. The boys in a scout troop bought 
6 quarts of milk for a campfire 
supper. If they use 2? quarts of 
milk to make soup, how much milk 
will they have left? 


If you need more practice, do Prac- 
tice Set 21, page 330. 
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SELF-HELP TEST 7 SE eee 


1. On the number line shown be- 
low, what number is matched with 
point B? point F? G? [119-21] 


0 B C 1 E F G 
<0 ro 0 


2. Draw a graph similar to the one 
below. Then locate and label the 
following points. 


A(1,2) B(,4) C(3,2) DG,4) 


Show a line segment to connect 
point A to point B, B to C, and C to 
D. What letter of the alphabet is 
formed by these line segments? 

[174-75] 


3. Find the average of the numbers 

in each set shown below. [151] 
(3,7, 11,15} {47, 19, 12} 

4. If P stands for the perimeter, 
l for the length, and w for the width 
of any rectangle, what is the formula 
you can use to find the perimeter of 
the rectangle? [157] 

5. Which members of the set shown 
below name the quotient for 15 + 4? 

(35) “P33, 45} [131] 

6. Is the quotient for 2,465 + 66 


. 30-some, 40-some, or 50-some? [143] 


7. Is the quotient for 1,294 + 97 
10-some, 100-some, or 1,000-some? 
[140] 

— Copy and complete. 
8. 153 cm make 1m? dm3 cm 


[160-61] 


9. 2. em makelm 
10. 20 em make _?. dm 


SELF-HELP TEST 8 >. =a 


— Copy, find the answers, and check. 


1.«. 7,263 2. 2512 
+9,158 [25] — 1,914 [33] 

3. 857 4. 7)1,527 [104] 
« 472 [55] 

5. 27)347 [140] 6. 15)795 [143] 


7. 66)1,284 [143] 
8. 73)5,029 / [138] 
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9. Find the perimeter of the rec- 
tangle shown below. [157] 


3 ft. Sin. 
2ft. 5in. 


10. One side of a square is 12 yards 
long. Find the area of the square 
region. [168] ” 


IT’S CHECK-UP TIME ttt tt tit tT till lit 


1. Which numbers named below are 
prime numbers? 

a. 8 2 9 2 

11 9 eo ee0 po 

et 
2. List the set of whole-number 
factors for each number named be- 
low. 

we 7 tapar is Tis 


3. Name the greatest common fac- 
tor of 12 and 16. 


4. Name the least common multiple 
of 6 and 9. 


5. Which fractions below are like 


fractions? 
3 6 if 2 12 
4 8 4 3 18 


— Copy and find the answers. Name 
each answer in lowest terms. 


6. dctieenis 


8 
Sot al fade bel cee 
7. 11 IIE) rh 
They: 
85-fg= 2 
a b 
5 4 
9. 6 if 
aul 2 
+ 73 3 
1 2 
10. 3 ‘ 
3 1 
4 3 
al 3 
Stag + io 
6 3 
11. 7 : 
ell ae 
2 ane 5 


| 
| 


— Copy and solve each of the follow- 
ing number sentences. 


12.3=4 
13.5+%=3432 
14.$4+n=2 


15. G +3) +F=3+ (+9) 


— If m is replaced by 4 and n is 
replaced by 10, what number is rep- 
resented by each of the following 
expressions? 


16, min 


— If s is replaced by 6 in each num- 
ber sentence below, list the solution 
set for ¢ from the set of counting 
numbers. 


a b 
19.7 >1 71 
t t 
20.:>1 al 


If you have time, try these — 


— Copy and complete each of the 
following sentences. 


21.8—-3=2,s08-31= 2 
22.4+4¢+4=2,s03xl=2 
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CHAPTER 10 


Closed surfaces 


The rectangular prism and the cube 


Look at the photograph on the 
opposite page. Does the skin, or 
surface, of each object remind you 
of a set of points? 


eo] 
A set of points in the shape of the 


surface of any object such as one of 
these is called a closed surface. 
(SS Sea a ee ee) 


1. Shown below is a drawing of the 
first figure in the photograph. Is 
any part of the closed surface flat? 
How many flat parts are there? Each 
of these flat parts is called a face. 


G 


2. A closed surface such as that 
shown above is called a rectangular 
prism. How many faces does a rec- 
tangular prism have? What kind of 
region is each of these faces? 


3. In the drawing above, the top 
and the front faces intersect in a line 
segment named DC. Do the front 
and bottom faces intersect in a line 
segment? Name it. 

Name each line segment of the 
rectangular prism shown above that 
is the intersection of two faces. 


4. When two faces of a closed sur- 
face intersect in a line segment, the 
line segment is called an edge. How 
many edges does a rectangular prism 
have? 


5. How many line segments inter- 
sect at point A on the closed surface 
shown below Ex. 1? How many seg- 
ments intersect at B? at C? 

When three or more line segments 
of a closed surface intersect in a 
point, the point is called a vertex. 
How many vertices does a rectangu- 
lar prism have? 


6. Name all the edges of the rec- 
tangular prism shown below. Name 
all the vertices. 


7. Is each face of this rectangular 
prism a rectangular region? Sup- 
pose all twelve edges of this rectangu- 
lar prism are equal in length. Then 
what kind of region is each face? 

Tf all six faces of a rectangular 
prism are square regions, then the 
rectangular prism is called a cube. 


8. Is every cube also a rectangular 
prism? Is every rectangular prism 
also a cube? Explain. 
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The triangular prism and the pyramid 


1. How many faces does the closed 
surface shown above have? Is each 
face a rectangular region? How 
many faces are rectangular regions? 
What kind of region is each of the 
other two faces? 


2. A closed surface such as that 
shown above is called a triangular 
prism. How does a triangular prism 
differ from a rectangular prism? 


3. In the prism shown above, region 
ABCD and region CDEF intersect 
in an edge called CD. How many 
edges does this triangular prism 
have? Name them. 


4. What kind of region is each of 
the faces of this closed surface? 


A closed surface that is made up 
entirely of triangular regions is called 
a triangular pyramid. How does a 
triangular pyramid differ from a tri- 
angular prism? 
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5. How many faces does a triangu- 
lar pyramid have? how many edges? 
how many vertices? 

6. One of the faces of the pyramid 
shown below is not a triangular re- 
gion. If AB, BC, CD, and DA are 
equal in length, what kind of region 
is ABCD? 


D 


Region ABCD is called the base 
of the pyramid. A pyramid is named 
for the shape of its base. The pyra- 
mid shown above is called a square 
pyramid. How does a square pyra- 
mid differ from a triangular pyramid? 

7. What shape is the base of a 
pentagonal pyramid? a hexagonal 
pyramid? 


8. The picture below shows the 
great pyramids of Egypt. What kind 
of pyramid is each of these? Use 
an encyclopedia to find other inter- 
esting facts about these pyramids. 


The cylinder and the cone 


1. Does the drawing above remind 
you of asoup can? Name some other 
objects it suggests to you. 

This drawing represents a closed 
surface called a cylinder. 


2. How many different surfaces 
does a cylinder have? How many 
_ Of these surfaces are flat? Are the 
two flat surfaces circular regions? 
Are they equal in size? 

3) The curved surface of a cylinder 
is called the lateral surface. Think 
of the lateral surface of a cylinder 
cut in the way shown by the red 
marks on this drawing. 


Now imagine the lateral surface laid 
out flat. What do you think the 
shape of the lateral] surface will be 
after it is laid out flat? (Hint: What 


shape would the label on a soup can 


be if it were cut and laid out flat?) 
What kind of region is this? 


4. The picture above shows a plas- 
tic container filled with candy. This 
container is a model of another closed 
surface called simply a cone. 


e How many flat surfaces does a 
cone have? This flat surface ig 
shaped like a _?_ region. It is called 
the base of the cone. 

e How does a cone differ from a 
cylinder? 


5. Imagine a plane passing through 
or “cutting” a cylinder and a cone 
as shown in the drawing below. We 
say the plane intersects the cylinder 
and the cone, 


e What closed path is formed by 
the intersection of the plane and the 
cylinder? 

e What closed path is formed by 
the intersection of the plane and the 
cone? 
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The sphere 


1. Look at the picture of a baseball. 


If you ran your hand over the 
surface of a baseball, would any part 
of it be flat? The skin or surface of 
a baseball is a model of a closed sur- 
face called a sphere. Can you name 


some other models of a sphere? 


2. Like all closed surfaces, it is the 
shape of the baseball or its skin that 
reminds us of a sphere and not the 
set of points inside the skin. 

Is a hollow rubber ball a model of 
a sphere? Is an egg @ model of a 
sphere? Is a hat box? a bowling 
ball? Name some other models of a 
sphere. 

Name the closed surface that is 
suggested by each of these objects. 


e a 50-cent piece 
e a globe 

e a shoe box 

e a tin can 

e a marble 


3. Every point of a sphere is the 
same distance from a point inside the 
sphere called its center. How is the 
center of a sphere like the center of 
a circle? How does a sphere differ 
from a circle? 
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a 


4. The drawing above shows a 
sphere, its center C, and a plane in- 
tersecting the sphere through its 
center. 


« What closed path is formed by 
the intersection of the plane and the 
sphere? 

e What can you say about the dis- 
tance from point C to any point on 
this closed path? 

e What can you say about the — 
distance from point C to any point 
on the sphere? 


5. The drawing below shows a plane 
intersecting a sphere and passing 
through the center and another plane 
intersecting the sphere but not pass- 
ing through the center. 


e What closed path is formed by 
the intersection of the sphere and 
each of the two planes shown above? 
_e How do you think these two 
closed paths compare in size? 


The meaning of volume 


_ 
LENGTH 


WIDTH 
HEIGHT 


RS 
| | we 


LENGTH LENGTH 


1. Shown above are three geometric 
figures: a line segment, a rectangle, 
' and a rectangular prism. 


e A line segment has only one di- 
mension, called its _?.. 

e A rectangle has two dimensions, 
called its ?. and 2. 

e A rectangular prism has three 
dimensions, called its length, width, 
and 2. 


2. Fred is storing packages of paper 
in a box for his teacher. How many 
dimensions does the box have? 


The picture above shows how Fred 
‘overed the entire bottom of the box 
vith packages of paper. All the 
lackages of paper have the same size 
nd shape. Are the packages shaped 
ke a rectangular prism? What 
hape does the box have? 


3. Each row across the bottom of 
the box contains _? packages of 
paper. How many rows of packages 
does it take to cover the bottom? 
Explain why 4 x 2 names the num- 
ber of packages it takes to cover the 


bottom of the box. 

4. This drawing shows how the 
space inside the box looked after 
Fred filled it with packages of paper. 


e Does each layer of packages con- 
tain 4 X 2 packages? Explain. 

e How many layers are there? 
Then there are (4 x 2) * 5,08 
packages of paper inside the box. 


5. A closed surface and the space it 
encloses are called a solid region. 
The solid region of Fred’s box 
measures (4 X 2) x 5, or _?., pack- 
ages of paper. 


The measure of a solid region is 
called the volume of the solid region. 


es 


6. Using Fred’s package of paper 
as a unit of measure, what is the 
volume of the box shown above? 
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Standard units of volume 


1. When you measure something, 
you usually use a standard unit of 
measure. 


e To measure a line segment, you 
use another line segment as a stan- 
dard unit. What are some names 
we give to standard units of length? 

e To measure a. flat surface such 
as a rectangular region, you use an- 
other region as a standard unit. 
Name some standard units of area. 


2. On the preceding page, you used 
a package of paper as a unit to mea- 
sure the volume of Fred’s box. Are 
the box and its interior a model of a 
solid region? Is the package of 
paper a model of a solid region? 
Then to measure a solid region, what 
should be used as a unit of measure? 


3. The drawing below shows a cube 
that measures —- inch on each edge. 
We say this is a 1-inch cube. 


linch 


Linch 


The volume of a 1-inch cube is 
ealled 1 cubic inch (cu. in.). A cubic 
inch is a standard unit of measure 
~ ysed to find volume. 
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4. Shown below is a rectangular 
prism. How many dimensions does 
a rectangular prism have? 


5 inches 


The length of the prism shown 
above is 5 inches. What is its 
width? What is its height? Are all 
three dimensions of this prism ex- 
pressed in the same unit of measure? 


5. Some 1-inch cubes have been 
placed inside the prism shown above. 


e How many 1-inch cubes are 
there in one row across the bottom 
of the prism? How is this number 
related to the length of the prism? 

e How many rows of 5 one-inch 
cubes are there in each layer? How 
is this number related to the width 
of the prism? 

e How many layers of 1-inch cubes 
are there inside the prism? How is 
this number related to the height of 
the prism? 

e There are ?_ 1-inch cubes in each 
row, _2. rows in each layer, and 2. 
layers inside the prism. Thus there 
are (5 X 4) X 3, or 2, 1-inch cubes 
inside the prism. We say the vol- 
ume of the prism is 60 cubic inches. 


6. The drawing below shows a cube 
that measures 12 inches or _?_ foot 
on each edge. We say this is a 1- 
foot cube. 


6S 
lfoot » 


The volume of a 1-foot cube is 

called 1 cubic foot (cu. ft.). A cubic 

foot is another standard unit of mea- 
sure used to find volume. 


7. The dimensions of a box in 
which pianos are shipped are shown 
in the drawing below. 


e How many 1-foot cubes are 
there in one row across the bottom? 
What is the length of the box? 

e How many rows of 1-foot cubes 
are there in one layer of cubes? 
What is the width of the box? 

e How many layers of 1-foot cubes 
fill the box? What is the height of 
the box? 

e Explain why (6 x 3) x 5 names 
the number of cubic feet inside the 
box. What is the volume of the box? 


* Your discovery 


Tell your discovery 


If all three dimensions of a rec- 
tangular prism are expressed in the 
same unit of measure, what is a quick 
way to find the volume of the rec- 
tangular prism? 


Use your discovery 


What is the volume of a rectan- 
gular prism that is 6 feet long, 4 feet 
wide, and 12 feet high? 


rag 


8. Another standard unit of mea- 
sure used to find volume is a cube 
that measures 3 feet or 1 yard on each 
edge. The volume of a 1-yard cube 
is called 1 cubic yard (cu. yd.). 

In cubic yards, what is the volume 
of a rectangular prism that is 3 yards 
long, 5 yards wide, and 2 yards high? 


9. Find the volume of each rectan- 
gular prism shown below. 


ei 
ro le. 
Think twice! ~WW~........., 
10. ? cu. in. make 1 cu. ft. 
11. 2 cu. ft. make 1 cu. yd. 
12. cu. in. make 1 cu. yd. 
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Inquiry into history 


Ancient numeration systems 


A numeration system is a way of naming numbers by writing 
symbols called numerals. The nine symbols shown in the picture at 
the right are early forms of our pres- 
ent-day numerals for 1 through 9. 

Our earliest knowledge of thesesym- § _ = = ee ae 
bols goes back about 2,200 years to 
the Hindu civilization of India. 

Did the early Hindus use a different symbol for each whole number 
from 1 through 9? Did the Roman numeration system use a differ- 
ent symbol for each whole number from 1 through 9? Which of these 
systems do you think eventually used the idea of place value? 

A numeration system more like the Roman system than like ours 
was used by the ancient Egyptians. They used a system of picture 
writing called hieroglyphics. Shown below are seven different 
picture symbols used by the ancient Egyptians, with the Hindu- 
Arabic numerals for the numbers they named. 


a (x ¥ 


1 10 100 1,000 10,000 100,000 1,000,000 


EGYPTIAN 
SYMBOLS 


HINDU-ARABIC 
SYMBOLS 


The Egyptians repeated a picture symbol as many times as neces- 
sary up to nine times. Instead of repeating the symbol ten times, 
they used another symbol for that number. For example, in place 
of ten |’s, they wrote one f). What would they write in place 
of ten N’s? ten 9’s? ten 1’s? 
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When more than one kind of picture symbol was used to name a 
number, the Egyptians wrote the symbols next to one another. To 
find the number named, they added the values of the symbols. For 
example, since 9 names 100 and 1 names 10, then 99 NNN names 
100 + 100+ 10+ 10 + LOSCr 25, 

What two numbers are named in the chart below? 


hoe a aie fier 


On the clay tablet pictured below, ten different numbers are shown 
using Egyptian picture symbols. See how many of these numbers 
you can identify. 


999 Antti 


FL L9RGN 


>9)9 
Sl Lh sonil! 


ata 
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Keeping up in mathematics 


Oral 


1. Round each number named be- 
low to the nearest thousand. 

769 542 843,499 
2. Tell the numerator shown by 
each fraction below. ‘Tell the de- 


nominator. 
3 18 6 10 5. 
7 5 9 4 12 
3. Which fractions in Ex. 2 are not 
in lowest terms? 

4. Which of the numbers named 
below are prime numbers? Which 
are composite numbers? 

15 6 23 21 17 3 


5. From the set of whole numbers, 
tell the solution set for each sentence 
below. 


50 X a < 250 55 x b < 250 


6. Is the quotient for 2,892 + 36 
about 8, about 80, or about 800? 


7. A bus traveling at an average 
rate of 60 miles per hour will go 2 
miles in 5 hours. 

8. What is the cost of 3 pound of 
hamburger if the hamburger is priced 
at 80¢ a pound? 

9. Sarah and her sister saved $21 in 
7 months. They saved an average 
of 2. dollars a month. 


10. Tell how many sides each of 
these plane figures has. 


pentagon hexagon triangle 
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Written 


— Copy and find the answers. 


a _ b c 
1. 48 382 $4.52 
29 517 7.28 
+ 64 + 436 + 3.04 
2. 674 3,840 $5.98 
— 521 — 2,165 — 3.49 
3. 52 625 4,018 
x 37 x 49 xX 26 
4. 62)312 7)163 8)7,296 


5. Mr. Foley’s-car travels 14 miles 
on 1 gallon of gas. The tank holds 
16 gallons when full; how far can 
his car travel on a full tank of gas? 


6. What is the area of a rectangular 
region 16 feet long and 12 feet wide? 


7. What is the perimeter of a square 
with a side 39 inches long? 


— Solve each number sentence. 


a b 
8.15xm=900 X47 = 376 
9.3+8=y g-t=c 
10.$+d=2 t+8=% 


— List the set of whole numbers that 
make the sentence true. 


11.3 X p< 20 
12,.4x3>w 


5+q< 27 
8+7>%2 


Understanding division 


1, The town of Bayville is planning 
a parade to celebrate its two- 
hundredth birthday. 
Bayville’s 350 school children are 
‘to bein the parade. They will march 
in sets of 42. How many sets of 42 
children will there be? 


e Which number 


named in the ex- 8rl14 


ample at the right 42)350 
tells how many 336 


children will be in 14 

the parade? 
e Which number tells how many 

children will march in each set? 

e Which number tells how many 
sets there will be? 

e Does the number 14 shown as 
the remainder in the example tell 
how many sets are left over or how 
many children are left over? 

e The children left over will ride 
on a special float. In the parade 
there will be _?_ sets of children with 
children in each set marching and 
_ children riding on a float. In all, 
there will be 2. children in the 
parade. 


2. How many sets of children could 
march in the parade if Bayville had 
378 school children? 


3. How many sets of children could 
march in the parade if Bayville had 
400 school children? How many 
children would ride on the float? 


4. If32 pupils want to share equally 
the job of moving 750 chairs to the 
auditorium, how many chairs will be 
in each set carried by-a pupil? 

e Which number 
named in the ex- 


ample at the right 23 114 
32)750 
tells the total num- 
: 640 
ber of chairs? Tlo 
e Which number 96 
tells into how many 4 
sets the 750 chairs 
are to be separated? 


e Can 750 chairs be separated 
into 32 sets with the same number in 
each set with no chairs left over? 
How many chairs are left over? 

e For 32 pupils to share equally 
the job of carrying 750 chairs, each 
pupil will carry ’. chairs and there 
will be . chairs still to be carried. 


5. If 30 pupils want to share 
equally the job of moving 750 chairs 
to the auditorium, how many chairs 
will be in each set carried by a pupil? 
Can 30 pupils share the job equally? 


6. Twenty-five girls want to share 
equally 106 balloons.. How does the 
division example at 
the right show that 


: 4 r6 
the best the girls can 25)106 
do is for each one 100 
to take 4: balloons? “6 


How many balloons 
will be left over? 
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Estimating quotients 


1. Before dividing 96 by 32, Sally 
estimated the quotient. 

Is the quotient for 
96 + 32 less than 10? 
Then how many digits 
will the name for the quotient for 
96 + 32 have? 

Sally thought: ‘There are 3 tens 
in 32 and 9 tens in 96. So the num- 
ber of 3’s in 9 will give me a hint of 
the number of 32’s in 96.” 

How many 3’s are in 9? Is the 
following number sentence true? 

3 xX 32 < 96 


Then did Sally’s method of esti- 
mating work for this example? 


2. The next example Sally worked 
looked like the one 
shown at the right. 

To estimate the quo- 
tient, Sally thought: 
“There are 4 tens in 43 and 8 tens 
in 82. So the number of 4’s in 8 will 
give me a hint of the number of 43’s 
in 82.” 

How many 4’s are in 8? Is this 
number sentence true? 

2 x 43 < 82 


Then did Sally’s method of estimat- 
ing work for this example? 

What is the answer when you 
divide 82 by 43? 

Sally’s method does not always 
give the quotient, but it does give 
a close estimate of the quotient. 


32)96 


43)82 
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3. Suppose you wish to divide 139 
by 25. 


e How many tens are in 25? How 
many tens are in 139? Now how 
many 2’s are in 13? 

e Does 6 give you a hint as to the 
quotient? Does this mean that 6 is 
the quotient? Could it be 5? 

e Which of the following sentences 
is true? 


6 X 25 < 139 5 x 25 < 139 


Then which is the quotient, 6 or 5? 
e What is the answer when you 
divide 139 by 25? 


4. For the example at 
the right, will the quo- 
tient be less than 10? 
Explain. Then is 9 a 
good estimate for the quotient? 
Why? Copy and divide. 


5. How many 3’s are 
in 19? Then would 6 
be one estimate for the 
quotient? Copy the 
example and try 6 as the quotient. 


46)414 


31)196 


6. For this example, 
might you use 6 as an 
estimate for the quo- 
tient? Why? 

Does 6 work as the quotient? 
Then what number should you try 
next? 

What is the answer when you 
divide 196 by 34? 


34)196 


Estimating and finding quotients 


1. One of the examples on a division 
test Bob and Joan are taking is 29)89. 
e Bob thought: ‘‘8 tens divided by 
3 tensis2. So2 is my estimate of the 
* quotient.” Is 2 the greatest whole 
number that makes the following 
sentence true? 
n X 29 < 89 
Then what number should Bob use 
as his next estimate? 
® Joan thought: “29 ig about 3 
tens and 89 is about 9 tens. 9 tens 
divided by 3 tens is3. My estimate 
is 3.” Is 3 the greatest whole num- 
ber that makes this sentence true? 
n X 29 < 89 
e What is the answer when you 
divide 89 by 29? 


— For each example below, first 
estimate the quotient. Then copy 
and find the answer. 


a b c 
2. 58)185 75)369 42)340 
3. 82)325 66)558 56)395 
4. 36)180 39)234 41)211 
5. 49)276 45)280 47)312 
6. 33)82 55)445 14)39 
7. 51)426 43)81 26)115 
8. 74)321 82)724 28)214 
9. 65)512 98)818 71)144 


10. Another example on the division 
test is 35)2,135. 


e Bob thought: ‘2,135 is greater 
than 10 X< 35 but less than 100 x 35. 
My answer will have 2 digits. Since 
21 + 3 equals 7, the quotient will be 
about 70.” Is the quotient 70-some? 
What number should Bob try next? 

e Joan thought: ‘2,135 is about 
21 hundreds. 35 is between 3 tens 
and 4 tens. 21 hundreds + 3 tens 
is 7 tens. 21 hundreds + 4 tens is 
about 5 tens. The quotient will be 
50-some, 60-some, or 70-some. Since 
35 is between 30 and 40, I will try 
60 as my estimate.” Is the quotient 
60-some? 

e What is the answer when you 
divide 2,135 by 35? 


— For each example below, first 
estimate the quotient. Then copy 
and find the answer. 


a b Cc 
11. 32)1,730  47)800  65)455 
12. 26)1,352  68)550 56)4,196 
13. 53)2,328 38)269 47)2,872 
14. 46)2,668  55)343  69)5,589 
15. 38)3,649  43)275 = 24)1,399 
16. 57)4,801  75)482  36)2,324 
17. 66)5,710 15)128  94)9,118 
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Practice in division 


SALE! 


AMERICAN RED, FINE 


3-year 
seedlings 


MOSS TREE FARM—Deer Creek, “Pennsylvania 


— Use the advertisement shown 
above to help find the answers for 
Ex. 1-5. 


1. What will be the cost of each 
3-year seedling if you buy 10? if 
you buy 25? if you buy 50? 

2. What will be the cost of each 
4-year transplant if you buy 10? if 
you buy 25? if you buy 50? 


3. What will be the cost of each 


5-year transplant if you buy 10?-af._ 


you buy 25? if you buy 50? 


4. How much do 25 four-year trans- 
plants cost? 50 four-year trans- 
plants? Then what is the cost of 75 
four-year transplants? 


5. The pupils of a fifth-grade class 
plan to buy 75 four-year transplants 
to plant around the school yard. 

There are 25 pupils in the class. 
If they share the cost equally, what 
will be each pupil’s share? 
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6. Find the greatest multiple of 10 
that makes each , sentence true. 


aX48<2,782 bx 24x18 


7. Find the greatest multiple of 
that makes each sentence true. 


m X 53 < 8,799 n X 13 < 6,248 

8. Find the greatest multiple of 
1,000 that makes each sentence true. 
pX8<9,821 ¢* 8 <.8,125 
— For each example below, estimate 


the quotient. Then copy the ex- 
ample and find the answer. 


a b Cc 

9. 8)3,553 6)2,592 8)728 
10. 9)6,489 5)2,735 7)791 
11. 9)5,682 9)8,562 9)648 
12. 6)2,635 7)2,878 + = 7)294 
13. 79)6,454 —57)4,/37 37)235 
14, 4693852 «68)5,802 —49)307 
15. 26)1,594 37)2,999  23)188 
16. 28)1,160  48)2,990  32)674 
17. 57)3,848 . 45)3,465 47)994 
18. 73)2,995  67)5,/62 71)249 
19. 64)2,400 ~ 837,656 68)372 
20. 96)3,936  55)2,555 77)643 


Finding quotients named by three-digit numerals 


1. Suppose you wish to divide 9,072 
by 21. Your first step should be to 
estimate the quotient. 

e Are there as many as 100 twenty- 
ones in 9,072? Are there as many as 
1,000 twenty-ones in 9,072? Then 
the quotient will be equal to or 
greater than _?., but less than _2.. 
In what place of your answer should 
the first digit of the quotient be 
shown? 

e Think: 9 thousands ~ 2 tens is 
about 4 hundreds. Write 4 in the 
hundreds place in the 


answer. Multiply 21 408 
by 400. What is the 21)9,072 
remainder when you 8,400 


subtract 400 twenty- 672 
ones from 9,072? 

e Think: 672 is about 600; 6 hun- 
dreds + 2 tens is 2. 
tens. Write 3 in the 
tens place in the an- 
swer. Multiply 21 by 
30. What is the re- 
mainder when you 
subtract 30 twenty- 
ones from 672? 

e How many twenty-ones are in 
42? What digit should be shown 
in the ones place of the answer? 

e Copy and complete the example 
for 9,072 divided by 21. 

e Check your work by multiplying 
21 by your answer. 


2. Study the ex- 
ample shown at the 
right. Is it correct 
as far as the work is 
shown? What digit 
should be written in 
the ones place of the 
answer? Copy and 
complete the example. Check your 
answer. 


3. Look at this ex- 
ample. In what 302 
place of the answer 34)11,799 
is the digit 3 shown? 


10,200 


What does the 3 in 1,599 


the answer mean? 
Copy and complete the example. 
Check your answer. 


— For each example below, first es- 
timate the answer. Then copy, find 
the answer, and check. 


a b (0 


4. 33)9,652 81)10,203 65)7,789 
5. 71)8,388 92)15,861 46)4,263 


6. 28)7,984 49)34,917 37)8,650 


7. 62)9,125 85)32,238 76)4,236 
8. 56)4,368 24)21,479 38)5,667 
9. 69)9,991 57)43,460 83)9,285 
10. 35)9,438 44)16,324 75)8,403 
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Zero in the quotient 


— Copy and find the quotients. 


a b Cc 
1. 35)35 = 35)350 35)3,500 
2. 83)83 —-83)830 83)8,300 
3. 13)26 13)260 13)2,600 
4. 42)126 42)1,260  42)12,600 


5. Suppose you wish to find the 
quotient for 2,060 divided by 20. 


e Is 2,060 greater than 10 x 20? 
greater than 100 x 20? as much as 
1,000 x 20? Then will the quotient 
be named by a two-digit, three-digit, 
or four-digit numeral? 

e To estimate, you 122 
think: 2 thousands | 20)2,060 
+2 tens is 1 hun- 2,000 
dred. Write 1 in the 60 
hundreds place of the 
answer. What is the remainder 
when you subtract 100 twenties 
from 2,060? | 

e Look at the remainder, 60. Are 
there as many as 10 twenties in 60? 
Then the digit in the tens place of 
the answer should be _.. 

e What is the greatest whole num- 
ber that makes this 


sentence true? 10% 

n X 20 < 60 20)2,060 
Then the digit in the 2,000 
ones place of the an- 60 


swer should be —_. 
e Copy and complete the example. 
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6. Look at this ex- 
ample. To find the 202 
quotient, think: 6 30)6,090 
thousands ~+ 3 tensis 


6,000 
_ hundreds. The ~ 90 
digit in the hundreds 
place should be _2.. 
mainder when you subtract 200 thir- 
ties from 6,090? 


What is the re- 


e Is90 as great as 10 x 30? Then 
the digit in the tens place of the 
answer should be _?_. 

e How many 30’s are in 90? Then 
the digit in the ones place of the 
answer should be 2... 

e Copy and complete the example. 
What is the quotient for 6,090 di- 
vided by 30? 


— Copy and complete each of the 
examples shown below. 


a b 
122 Ata 
7. 80)8,160 56)22,849 
8,000 22,400 
160 449 
8. 64)6,528 14)2,870 
9. 60)6,480 40)8,360 
10. 52)5,570 22)9,000 
11. 32)3 246 24)4,872 
12. 20)8,160 32)3 392 


13. Suppose you wish to divide 375 
by 36. Is375 greater than 10 x 36? 
Is 375 as much as 100 xX 36? Then 
the quotient will be greater’ than _?_ 
but less than _?_. 


e Think: 4 hundreds 


+4 tens is 2 ten. 12 
Then the digit in the | 36)375 
tens place of the answer 360 


probably is_?.. What is “15 
10 X 36? What is the 
remainder when you subtract 10 
_ thirty-sixes from 375? 


e Look at the re- 10 
mainder, 15. What is | 36)375 
the greatest whole 360 
number that makes this 15 


number sentence true? 
m X 36<15 Then the digit in the 
ones place of the answer should be _?.. 
The remainder is _?.. 


14. To check your answer for Ex. 13, 
see if this sentence is true. 
375 = (10 xX 36) +. 15 

Write a similar 
sentence to see if 
the answer shown 
for the example 
in the box at the 
right is correct. 


15. Study the work 
shown for the ex- 
ample at the right. Is 
the work correct? 

Is this number sen- 
tence true? 


2,550 = (102 x 25) 


16. Study the work shown in the 
example below. Is it correct as 
shown? 


408 rl 
56)22,849 
22,400 
449 
448 


1 


Is this number sentence true? 
22,849 = (408 x 56) + 1 
— Copy and complete each of the 
examples shown below. Then write 
a true number sentence to check. 


a b 
40 r ff 72 
17. 23)935 65)4,559 
920 4,550 
15 9 
88 . 62 
18. 56)4,516 32)1,929 

4,480 

19. 63)28,987 61)30,999 
20. 54)11,056 75)1,500 
21. 93)3,720 63)12,743 
22. 78)51,032 35)7,232 
23. 57)23,083 35)1,418 
(24) 21)12,187 75)45,639 
25. 49)24,857 65)6,007 
26. 34)10,383 37)17,413 
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Division examples to find amounts of money 


1. Eight classes of the Post Road 
Elementary School have voted to 
share equally the cost of magazine 
subscriptions for the library. All the 
subscriptions together cost $64.40. 
How much should each class pay? 


e Copy the example 
shown at the right. 

e Think of $64.40 
as 6,440 cents and 
divide as you would divide 6,440 
by 8. 

e Is the work cor- 
rect as far as it is 
shown at the right? 
Does the 805 in the 
answer stand for 805 
cents? Is $8.05 the 
same amount as 805 
cents? 

e Copy and complete the example 
by writing a dollar sign and cents 
point in the answer. 


8)$64.40 


— Copy and find the answers. 


a b 
2. 3)$6.93 5)$15.65 
3. 9)$10.80 4)$24.04 
4. 6)$3.66 7)$22.47 
5. 4)$15.28 - 6)$19.80 
6. 2)$11.10 5)$65.10 
7. 7)$1.27 8)$47.40 
8. 8)$23.32 2)$4.07 
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17. 52)$78.08 
—_—_ 


9. There are 35 pupils in one class 
in the Post Road Elementary School. 
If they share equally the $8.05 cost 
of the magazine subscriptions, what 
will be each pupil’s share? 

e Shown below is the way Ben 
worked his example. 


e Ben said, “Each pupil should 
give 23 dollars.” Is Ben’s answer 
sensible? What mistake did he 
make? What should his answer be? 


— Copy, find the answers, and 
check. 


a b 
10. 33)$17.49 42)$7.14 
11. 41)$7.79 A1)$9.02 
12. 51)$115.26 71)$153.36 
13. 35)$44.10 36)$72.36 
14. 64)$79.36 75)$150.75 
15. 37)$74.37 63)$252.63 
16. 22)$4.62 20)$8.40 
54)$108.72 


Practice in finding the quotient 


1. Anne wishes to find the answer for the example at 
the right. 36)210 
e Anne copied the example. She thought: ‘36 is 
about 4 tens. 21 tens + 4 tens is about 5. So an esti- 
mate for the quotient is 5.” 
Does 5 make this sentence true? » X 36 < 210 Is5 the greatest 
whole number that makes the sentence true? Try 6. 
e Copy and complete the example. Write a number sentence to 
check your answer. 
2. If each school bus can carry 28 pupils, how many 
buses will be needed to take 168 children to the zoo? 28)168 
e To estimate the quotient, David thought: “168 is 
about 16 tens and 28 is about 3 tens. 16 tens + 3 tens 
is about 5.” 
Does 5 make this sentence true? » X 28 < 168 Is5 the greatest 
whole number that makes the sentence true? Try 6. 
e Copy and complete the example. Write a number sentence to 


check your answer. 


If your estimate for the quotient is too small to be the quotient, 
try the next greater whole number. If that is still too small, try 
the next greater whole number, and so on, until you find the quotient. 


— First estimate the quotient. Then find the answer and check. 


a b Cc d \ e 


78)613 29187  —-«53)468 28)140 -54)487 
| 4.|49)306 77)645 17)69 28)198 19)67 
| 5.|27)118 96)725 86)629 59)413 28)107 
_6/ 18956 737606 «= SAYIO«=|GBNGZ_SS«1O)KB 

7. 15)645 48)3,607 15)7,734 27)1,429 36)564 


8. 37)2,773 39)1,446 36)2,051 89)7,256 48)382 


How well can you divide? 


1. During the month of March, 
Larry gathered 2,170 eggs. That 
was an average of _?. eggs a day. 

e To find the average, you should 
divide 2,170 by 2. 

e Will the answer be named by a 
one-digit or a two-digit numeral? 

e What is the answer? 

2. At 49¢ each, how many books 
can you buy for $10.00? How much 
money will you have left over? 

3. Mrs. Hunter bought a set of 24 
books for $29.76. What was the 
average price of each book? 


— Copy each example. 


Estimate the answer. 


4. Twenty-eight members of the 
speech club shared equally the cost 
of a tape recorder. The tape re- 
corder cost $30.80. Each member’s 
share was ”.. 

5. An express train averages 68 
miles an hour. How many hours 
does it take this train to travel 1,836 
miles? 

6. Fifty-one boy scouts are going 
to share the cost of a trip to their 
state capital. If the trip costs a total 
of $209.10, what will each boy have 
to pay? 


Then find the an- 


swer. Write a true number sentence to check. 


a b Cc d e 
7. 34)6,246 66)3,276 26)5,226 35)7,000 82)6,806 
8. 41)12,382 57)2,009 62)1,242 57)2,465 67)13,420 
9. 34)6,936 46)18,630 96)4,735 25)6,758 54)32,836 
10. 66)1,259 63)19,225 92)7,728 62)12,424 92)4,734 


— These examples will help you find out how well you can divide. 
Copy each example and find the quotient. 


11. 75)2,800 37)15,133 50)1,971 75)4,513 28)1,425 
12. 38)19,266 95)3,870 79)47,716 86)3,574 63)4,541 
13. 27)8,109 36)3,610 24)9,602 23)9,629 47)9,A36 
14. 97)9,777 85)8,585 49)98,196 45)7,654 96)28,817 


If you need more practice, do Practice Set 44, page 337. 
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A) i 


Tell what you think ; 
ay ce 
1. Jerry paid 60¢ for a box of candy 
bars. There are 12 bars in the box. 
How can you find out how much 
each bar cost him? 
Aa erry thought this way: “12 
times the cost of one bar is 60¢, or 
12 X m equals 60. To find what 
number makes this sentence true, I’ll 
divide 60 by 12. 
“The cost of one bar is 60 = 1 
on 
“e Tom thought this way: ‘12 bars 
cost 60¢; so 1 bar costs ;4 of 60, or 
eg 
Whose thinking do you understand 
better, Jerry’s or Tom’s? 4 


— Tell what you think in’ solving 
each of these problems. 

2. At 2 for 25¢, 6 racing cars will 
cost ? ¢, /3. 

3. At 3 for 10¢, a dozen oranges 


will cost ?.¢: at 3 for 10¢, 14 dozen 
oranges will cost ? ¢. 


4. At2 for5¢, how many plums can 
you buy for25¢? -. ‘K. 


5. Jean saves 40¢ a week. At this 
rate, how many weeks will it take her 
to save 2 dollars? 


6. Tom walked 8 blocks in 12 
minutes. Did he walk more than a 
block a minute, exactly a block a 
minute, or less than a block a min- 
ute? 


t 


i 


7. George has 15 problems to solve 
for homework. It has taken him 8 
minutes to do 5 of them. At that 
rate, how many more minutes will it 
take George to finish solving the 
problems? 


8. Patricia wants to buy 28 cup- 
cakes. If they cost 72¢ a dozen, how 
much will she have to pay? 


9. One week Peter worked 5 hours 
and 15 minutes in Mr. Ramon’s gar- 
den. Mr. Ramon agreed to pay him 
40¢ an hour. How much should he 
pay Peter for the week’s work? 


10. Whistles cost 96¢ a dozen. How 
much will the hiking club have to pay 


for 21 whistles? 
}2 72 


11: Irene wants to buy 48 inches of 
material priced at 60¢ a yard. How 
much will she have to pay for the 
material? 


12. Mrs. Bunch drove 14 miles in 15 
minutes. At that rate, how far 
could she drive in 1 hours? 


13. At 80¢ apound, how much money 


will you need to buy 12 ounces o , Obs 


popcorn? 


14. Murray practices the trumpet 3 
hour each day. If he practices 6 
days a week, how many hours of 
practice time does he have each 
week? 
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PROBLEM~ SOLVING HELP 


PROB:.EM TEST 5 eR ERED AOE SE ENGL ES TIT 


1. A recipe calls for 3 cup of brown 
sugar and $ cup of granulated sugar. 
How much sugar is needed all to- 
gether? 


2. Janet used % yard of material to 
make an apron and 3 yard of the 
same material for a potholder. How 
much of the material did she use? 


3. One evening Fred spent 2 hours 
doing his homework. He spent 3 
hour on mathematics. How long did 
he spend on the rest of his work? 


4. Ruth rides her bicycle 7 mile 
to school each day. Her friend Jane 
rides 3 mile to school. Which girl 
rides farther? How much farther? 


5. If you traveled around the earth 
along the equator, you would travel 
a distance of about 24,900 miles. 
Traveling at the rate of 75 miles per 
hour, how many hours of travel time 
would be needed to make this trip 
around the earth? 


6. An empty room measures 17 feet 
by 13 feet by 9 feet. How many 
cubic feet of air does the room con- 
tain? 

7. Mr. Howden drove 1,764 miles 
in 36 hours. What was his average 


rate of travel? 


~ g. A baseball stadiim has 58,825 


seats. The stadium is separated ito; 
65 sections with the same number of 
seats in each section. How many 
seats are in each section? 

9. A small swimming pool is shaped 
like a rectangular prism. It is 12 
feet long, 7 feet wide, and 4 feet 
deep. What is the volume of the 
pool? 
10. Marianne charges 75¢ an hour to 
baby-sit. How much money should 
she be paid if she baby-sits for 33 
hours? 


Write your score on your Problem 
Test Record. 


Mathamusements cniniinstaaacapemanctih ELL PL OPLL LED LLL LL 


» Fred’s house number is a prime number and so are the 
house numbers of his neighbors on either side. What is Fred’s 


house number? 


» The word “prime”’ spelled backwards is “‘emirp.’”’ Let us 
say that an emirp number is one like 14, since if the digits in 
the numeral for 14 are reversed, they name 41, and 41 is a 


prime number. 


Are all prime numbers also emirp? Are all 


emirp numbers also prime? What numbers between 10 and 
50 are both prime and emirp? 
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IT’S CHECK-UP TIME ttl LTT TT tT tT Tt tt 


1. Name each figure shown below. 


2. How many faces does each figure 
shown above have? 

3. What kind of region is the base 
of a cone? 

4. The closed path formed by the 
intersection of a sphere and a plane 
passing through the center of the 
sphere is called a a ae 

5. A rectangular prism with twelve 
edges that are equal in length is also 
called a? . 

6. The curved surface of a cylinder 
is called the _?. surface. 

7. To find the volume of the solid 
region of a rectangular prism, you 
multiply the length times the width 
times the _?., 

8. Find the greatest whole number 
that makes this sentence true. 

wx 45 < 214 

9. Find the greatest multiple of 10 

that makes this sentence true. 


aX 77 < 2,400 


10. Find the greatest multiple of 100 
that makes this sentence true. 


LX 36 < 27,472 


— Copy and find the answers. 


11. 9)5,214 12. 3)1,704 
13. 48)3,884 14. 35)6,847 
15. 87)4,345 16. 64)47,936 
17. 26)2,759 18. 91)$719.05 


19. What is the volume of a packing 
crate that is 7 feet long, 4 feet wide, 
and 8 feet high? 


20. At 96¢ a dozen, how much will 
16 cupcakes cost? 


If you have time, try these — 


21. Name all the segments contained 
in the solid region shown below that 
have EF as one endpoint and any of 
the vertices as the other endpoint. 


22. The volume of a box is 2,112 
cubic inches. The dimensions of the 
box are 11 inches, 8 inches, and _?_ 
inches. 


CHAPTER 11 


A different numeration system 


In the thousands of years since he 
started to count, man has used many 
different ways to name and show 
numbers. The system we use today 
for naming numbers is called the 
decimal numeration system. The 
decimal system is based on sets of 
ten. This is why it is also called the 
base-ten system. 


KAEKKKKKKKKK 
KEKKKKAKKKK 


1. How many stars are shown in the 
set above? Writea decimal numeral 
to name this number. 


2. To write the decimal numeral 
for the number of stars in the set, 
you thought of the stars as being 
grouped into sets of tens and ones. 


qk KK a wk KK | * 

KKKK AIK KKK *) * 

e How many stars are inside each 
ring drawn above? Then how many 
sets of ten stars are there? : 

e How many stars are left over? 

e In the decimal numeral 22, the 
2 on the left stands for 2 gets of ten 
and the 2 on the right stands for ?- 
sets of one. 
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3. Many people believe we use ten 
for the base because humans have 
ten fingers. What do you suppose 
might be our base if humans had only 
six fingers in all? 

A base-six system is a numeration 
system based on sets of 2. 

4. Look again at the set of stars 
we were considering. To write a 
base-six numeral for the number of 
stars, we must first group the stars 
into sets of sixes and ones. 


be KK I He) kek 

Kk ib & Kk we KI eK 

The rings show us there are 1 sets 
of six and 2 left over. 


— Copy the two sets of stars shown 
below. Draw rings to separate them 
into as many sets of six as you can. 


kk KK KK 
kk Kk KOK 


5. There are —*_ sets of six and 2 
left over. 


KkKkKKkKkKkk 
KKKKK KKH K 


6. There are 2. sets of six and 2 
left over. 


7. The odometer pictured above 
shows that the car in which it be- 
longs has traveled 23 miles. Suppose 
the car travels 7 more miles. 


e What happens to the wheel at 
the right on the odometer, where the 
3 now shows? What new numeral 
will appear on this wheel? 

e What happens to the wheel 
where the 2 now shows? What new 
numeral will appear on this wheel? 


8. Think of a car with an odometer 
set as shown below. 


As the car starts from rest and 
travels its first nine miles, the wheel 
at the right will show each of the ten 
digits in turn. One mile after the 
first nine miles are traveled, what 
happens to the first two wheels at the 
right? 

e Tell what happens one mile after 
the odometer shows 00019. 

e Tell what happens one mile after 
the odometer shows 00099. 

e Tell what happens one mile after 
the odometer shows 00999. 


9. Shown below is a base-six odom- 
eter. Only six digits appear on each 
wheel. What are the digits? 


As the car travels, the first wheel 
on the right will show 0, then 1, then 
2, then 3, then 4, and then 5. 


e What numeral will appear on the 
first wheel to show that the car has 
gone one mile more than five miles? 

e What will the second wheel show 
to tell the driver that he has traveled 
one mile more than five miles? 


10. On a base-six odometer, the first 
wheel shows ones. The second wheel 
shows the number of sets of six each. 
On the odometer pictured above, the 
3 stands for 3 sixes and the 4 stands 
for 4 ones. 

How would you read each of the 
following odometer settings? 


of ofo[2[5) 
e — sixes ?. ones 


fofolol4]4 


e sixes _?. ones 


11. What will the base-six odometer 
show one mile after LO]O[0]o[5]? 
one mile after LoTo[oyi [5]? one 
mile after ? 
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Place value — base Six 


1. In the decimal or base-ten sys- 
tem, we group in sets of ten to name 
numbers. 

e ten ones = — ten 

e ten tens = 2. hundred 

e ten hundreds = 2 thousand 


2. Look at the abacus shown below. 


[ HUNDREDS. | TENS ONES 


e How many beads are on the ones 
wire? on the tens wire? on the 
hundreds wire? 

e Write a decimal numeral for the 
number represented on the abacus. 

e Is this number sentence true? 


143 = 1 hundred 4 tens 3 ones 


3. In the base-six system, we group 
in sets of 2. to name numbers. 
Look at the abacus shown below. 


THIRTY-SIXES SIXES ONES 


How many beads are on the ones 
wire? on the sixes wire? The beads 
show _7_ sixes ~ ones. 
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4. We name 3 sixes 4 ones by writ- 
ing the base-six numeral 34sic. We 
read 34,:: by saying “three-four, base 
six.” 

e The small siz written below and 
to the right of the digits is called a 
subscript. It shows that the numeral 
is based on sets of 2. 

e Is this number sentence true? 


34,:, = 3 sixes 4 ones 

e Why do you think we should not 
read 34s: by saying “thirty-four”? 

5. Look at the base-six numeral 
shown at the right. In 
what place is the digit 2 
written? In what place 
is the digit 4 written? 

e The 2 stands for 2 .. 

e The 4 stands for 4 2. 

e Is this a true number sentence? 


24siz 


24,i, = 2 sixes 4 ones 


6. Copy the stars shown below and 
draw rings to show 24¢iz. 


KakkkKKK 
Kk kkkkkrk 


— Copy and complete each of the 
following sentences. 


7. 122. = 2 six * ones 
8. 2lsi,n = 2 sixes 7 one 
9. 45s, = 2 sixes 7. ones 


10. lle: = 2 six 7 one 


11. Look at the base-six numeral 
shown at the right. Read 
the numeral. 


e What does the digit 1 
stand for? 

e The digit O stands for 0 _2.. 

e Does 10,i, name the same num- 
ber as the decimal numeral 10? 

e Does 10,:;, name the same num- 
ber as the decimal numeral 6? 


12. Look at the set of stars below. 


KK & kD ok ok) & 
Kk a) be Kj 


e How many sets of six are there? 

e Are there any stars left over? 

e Does the picture show 3 sixes 
2 ones? 

e Write the base-six numeral that 
names 3 sixes 2 ones. 


1 One 


— Copy and complete each of the 
following sentences. 


13. 20,:, = _ sixes _?. ones 
14. 30,;, = 2. sixes 2. ones 
15. 52,:, = _ sixes 2. ones 
16. 1 six 4 ones = _? gi, 

17. 5 sixes 2 ones = _? yi» 
18. 2 sixes 5 ones = 2 ,;, 


19. What base-six numeral names 
the next whole number after 5,;.? 
after 155ir? 25sin? S5u.f 45,,7 


20. Write base-six numerals for the 
whole numbers from Ogi; to 55x. 


21. In the base-ten system, when we 
have ten sets of ten, we say we have 
one set of one hundred and we write 
the digit 1 in the ?_ place. 

When we have six sets of six, we 
say we have one set of thirty-six. 
In what place do you think we write 
the digit 1 to show six sets of six in 
the base-six system? 


22. Look at the abacus shown below. 


THIRTY-SIXES 


e On the base-six abacus, six beads 
on the ones wire represent the same 
number as 1 bead on the sixes wire. 
Six beads on the sixes wire represent 
the same number as 1 bead on the 
_ wire. 

e Write the base-six numeral for 
the number shown on the abacus 
above. 

e Is this number sentence true? 


124.2 = 1 thirty-six 2 sixes 4 ones 


— Copy and complete. 
23. 2135, = — thirty-sixes _?_ six 
— ones 
24. 142;:;, = 2. thirty-six _?_ sixes 
_ ones 
25. — siz = 3 thirty-sixes 1 six 
5 ones 


26. 2 i, = 4 thirty-sixes 2 sixes 


O ones 
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Base-ten and base-six numerals 


1. Look at the place-value chart 
for base-ten numerals shown below. 


wn 
(=) 
Ge 
= 
22) 
—! 
oO 
az 
| ol 


10 X (10 X 10 X 1) 
HUNDREDS 
10 X (10 X 1) 


Each place in a base-ten numeral 
has a value 2. times the value of 
the place at its right. 

2. Now look at the place-value 
chart for base-six numerals shown 
below. 


TWO HUNDRED SIXTEENS 
6 X (6X 6X 1) 
THIRTY-SIXES 

6 X (6 X 1) 


Each place in a base-six numeral 
has a value 2. times the value of the 
place at its right. 


3. In the base-ten numeral 3,254 
the4 stands for4 x 1; 
the5 standsfor5 x (2 x 1); 
the2 standsfor2 X (2. x 10 X 1); 
the 3 stands for 3X(2. 10101). 
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4. In the base-six numeral 3254,;. 
the 4 stands for4 x 1; 
the5 standsfor5 x (7 x 1); 
the 2 stands for2 x (2. xX 6 X 1); 
the3 stands for3 x (7 X6X6X1). 


5. Read the base-six 
numeral shown at the 
right. 

e Is this number sentence true? 

132i, = 1 thirty-six 3 sixes 2 ones 


132 sic 


e Does 132,;, name the same num- 
ber as (1 X 36) +(3 X6) +2? 
the same number as 36 + 18 + 2? 

e Write a base-ten numeral for 
the number named by 132sir. 

e Is this number sentence true? 

132. = 56 


6. How should you 
read the base-six nu- 
meral shown here? 

e Does 203;:2 name the same num- 
ber as 2 thirty-sixes 3 ones? the 
same number as (2 X 36) + 3? 

e Write a base-ten numeral for the 
number named by 203.ic. 

e Is this number sentence true? 

20352 = 75 


203 six 


— Write a base-ten numeral for 
each number named below. 


a b c d 
15 six 20 six . 34 siz 55 ax 
8. 100, i 135s¢ 140% 213s 


Be your own teacher 


— You now should know how to write a base-ten numeral for a num- 
ber named by a base-six numeral. Now try the exercises on this page 
to see if you can discover how to write a base-six numeral for a num- 
ber named by a base-ten numeral. 


1. Tommy had thirty-four stamps. He BREE EEREe 
said, ‘I know a way to find the base-six Boeaeeaensss 


numeral that names this number.” 

He separated the thirty-four stamps into 
as many sets of six as he could. He found 
he could separate the stamps into 5 sets of 
six with 4 left over. 

Is this sentence true? 34 = 54,,, 

2. Robbie said, “I know another way to find the base-six numeral 
that names thirty-four. I will divide thirty-four by six to find the 
greatest number of sixes in thirty-four.” 


pa 
aay 
ae 


In the division example at the right, does the 5 name 5 r4 
the greatest number of sixes in 34? What is the re- 6)34 
mainder? 30 

Robbie said, ‘‘Five sixes with four left over can be 4 


named by the numeral five-four, base six.” 

3. Tommy tried Robbie’s way to find the base-six numeral that 
names the number nineteen. He said, “Nineteen divided by six is 
_ with a remainder of ?.. So nineteen is _?_ sixes _?_ one.” 

Write the base-six numeral that names nineteen. 


4. Copy and complete this table, using Robbie’s way. 
NUMBER SIXES ONES BASE-SIX NUMERAL 


twenty-nine 

thirty-one 

fourteen ? ? ? 

eight ? ? ? 2 
thirty-five ? 

sixteen 

ten 
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Addition facts — base six 


0 six 1 six 2 six 3 six A six 5six 10six llsix 12 six 13 six 14 six 15six 20six 


1. Does the number line above show the whole numbers in order 
beginning with the least whole number? If the number line were 
extended to the right, what base-six numeral would show the next 
whole number after 20,;:? 

2. The number line shows how to find the sum of 3i: and 3.2. Start 
at Osiz and move to 3,:. Then move three more spaces to the right. 
You stop at 2. 3sic + 3six = 

3. Find the sum of 13,i: and 3, on the number line. 

What do you think is the sum of 23si: and 3siz? of 33s and 3sic? 
of 43.ir and 3six? 
Which of these is the sum of 53,;, and 3siz: 60s, Or 10052? 

4. Use the number line to find the sum of 4¢i2 and 3:2. 

5. Shown at the right is a table of base-six addition 
facts. The arrows show how to find the sum of 4,;. and 
3.x. First look down the left column of the table until 
you find 4. Now find the column with 3 at the top. 
Look across the row containing 4 and down the column 
— containing 3 until you see the box where they intersect. 
This box contains the numeral for the sum of 4,i. and 
Seis Asiz a 3 six = 7 

6. Now use the table to find the sum of 2s. and 5s2. Find the row 
with 2 at the left and the column with 5 at the top. The numeral 
in the box formed by the intersection of this row and this column 
is au. Pais + Ssix = 7 

7. Use the table to find these sums. 

a b c d 
Sate + Sete = Saix + Asix aw Asix + Sze es 1 Dsiz “th Sein = 

8. Copy and solve. Use the table or the number line if you need 
help. 
lk + 22uiz =a 42 six + BZ ss =n ND six + BU kie =m 24 six + Al six =y¥Y 
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Be your own teacher 


Try the work on this page to see 
if you can add using base-six numer- 
als. Every numeral with digits on 
this page is a base-six numeral, so 
the subscript siz has been omitted. 

1. You know that a name for 45 is 
4 sixes 5 ones. Is 3 sixes 15 ones 
another name for 45? Explain. 

Tell two other names for 45. 


2. Write a base-six numeral for 12 
sixes 23 ones; for 55 sixes 12 ones. 


3. The example below shows one 
way to find the sum of 34 and 14. 


34 = 3 sixes 4 ones 
+14 = 1 six 4 ones 
4 sixes 12 ones = 
5 sixes 2 ones, or 52 


How was 4 sixes 12 ones renamed 
above? Why was it renamed? 


4. At the right is an- 


other way to show the 3A 
addition of 34 and 14. +14 
e What is the greatest 52 


number that can be 

shown in the ones place of a base-six 
numeral? Is the sum of 4 and 4 
greater than 5? Then is it necessary 
to rename the sum of the ones when 
you add 34 and 14? 

e Addtheones. 4+4=12 You 
write the 2 in the ones place. Where 
do you write the 1? 

e What is the sum of the sixes? 

0 344+14= 2 


5. The example below is one way 
to show the addition of 43 and 45. 
Explain it. 


o 
| 


40+ 3 
40+ 5 
120'+ 12, or 132 


10. Explain this way to 

show the addition of 43 13 

and 45. + 45 
In the answer, the 2 | ~739 

stands for 2 ones. What 

does the 3 stand for? the 1? 


11. To check your answer to the ex- 
ample in Ex. 10, express each addend 
as a base-ten numeral and add the 
numbers again. 

What base-ten numeral names the 
same number as 4 sixes 3 ones? as 
4 sixes 5 ones? Is 132 the base-six 
numeral for the sum of these num- 
bers? 


+45 


— Copy and find the sums. Use 
the number line or the addition-facts 
table on page 232 to help you. 


a b c d 

12. 24 21 14 15 
+ 23 + 35 + 13 + 32 

13. 44. 25 54 42 
+12 +33 + 41 + 22 


14.-Check your answers to Ex. 12 
and 13 by expressing the addends as 
base-ten numerals and adding again. 
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Keeping up in mathematics 


Oral 


1. Read this numeral. 8,040,369 


2. What number is 500 greater than 
4,598? 500 less than 4,598? 


— Tell the products. 


a b 
3.10xX77=2 10x 606= 7 
4.100X56=2 100X89=2 
— Tell the factors. 
5.50+10=2 80+20=2 
6. 250+5= 2 600+30=2 


7. The sum of the lengths of the 
sides of a rectangle is called the ?- 
of the rectangle. 

8. The measure of a rectangular 
region is called the ?_ of the region. 

9. A rectangle is 4 feet long and 3 
feet wide. What is the perimeter of 
the rectangle? What is the area of 
the rectangular region? 

10. The dimensions of a rectangular 
box are 6 inches long, 3 inches wide, 
and 2 inches high. Find its volume. 
11. What is the average of 5, 10, 
and 15? 

12. A car traveled 84 miles in 2 
hours, or an average of ?. mph. 

13. How long will it take a plane to 
go 1,000 miles if it is flying at the 
average rate of 200 miles an hour? 
14. Does 378 + 36 equal about 10 
or about 100? 
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Written 


— Copy, find the answers, and 
check. 


a b Cc 

1. 1,686 2,804 $40.09 

+ 279 + 376 4+ 9.85 

2. 2,468 76,509 $893.90 

—297 —10865 — 209.88 

3. 7,548 968 718 

x 39 x 407 x 960 

4. 7)8,143 8)9,040 6)5,000 

5. Divide 11,674 by 96. Check 
your answer. 

6. Divide 24,400 by 48. Check 


your answer. 


7. The dimensions of a rectangle 
are 16 feet by 9 feet. Find its perim- 
eter-+Find the area of the rectangu- 
lar region. ‘ 

8. On a 4-day trip, Dean’s father 
traveled these distances: 456 miles, 
387 miles, 279 miles, and 306 miles. 
What is the average number of miles 
he traveled each day? 


9. How many yards are equivalent 
in length to 612 inches? 
10. Write the numeral that names a 
number 


e 21,000 greater than 8,746,250 
e 21,000 less than 8,746,250. 


A new notation in the decimal numeration system 


1. One day Mr. Abrams took 
his son Jerry to work with him. 
Mr. Abrams test-drives new cars 
as they come off the assembly line 
at the factory. 


When Jerry and his father got 
into the ‘first car, the odometer 
looked like this. 


(Qhofopo Toyo, 


Jerry said, “The mileage marker 
is at zero. How far is it around the 
test track?” 

“About two and one-half miles,” 
said his father. 

After they had driven a short 
way, the odometer looked like this. 


}O}ofofofo]s] , 


“The mileage marker isn’t work- 
ing,” exclaimed Jerry. “I know we 
haven’t driven five miles yet.” 

“The odometer is all right,” said 
his father. “The blue numerals do 
not show miles but tenths of a mile. 
We have traveled five-tenths or one- 


half mile.” y= 4 


2. Jerry watched the numerals 
change on the odometer. He read 
them, “6 tenths, 7 tenths, 8 tenths, 
9 tenths.” Then a O appeared in 
the tenths place and a 1 appeared 
in the place beside it. How far had 
they traveled? = 2 


3. Jerry said, “Ten tenths of a 
mile is equal to one mile.” 


as 
Of ofofolifo) 


Jerry continued to count as the 
numerals appeared on the odometer. 


“land 1 tenth, [o]o[ofo]i]i| 
land 2 tenths, }ofofo| 
1 and 3 tenths, 
1 and _?_ tenths, 
1 and 2. tenths, 

~ and _ tenths, 

~ and tenths, 
and . tenths, 


and _?_ tenths.” 


4. Draw a picture of what the 
odometer showed after they had 
driven a tenth mile farther than 1 
and 9 tenths miles. 


5. How should you read the mile- 
age on each odometer shown below? 


Ol ofofol2[i] [ofofoyoyeqa] 
Of ofofo]2[3} [ofo[oyoj2ya] 


6. When they had gone completely 
around the test track, the odometer 
looked like this. 


olofofo[2qs5] 


How many miles did J. erry’s father 
say it was around the track? Was 
he correct? 275 = 23 
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Writing decimals 


There are two ways of expressing the fractional numbers shown on 
the odometer pictured on page 235. One way is to write a fraction 
such as 75; the other way is to write a decimal such as 0.7. Both 


ways are shown below. 


The dot in the decimal 0.7 is ealled the decimal point. 
Both 5 and 0.7 name the same number. Both are read the same 


way, as “seven tenths.” 


One and four tenths may be named using the mixed form 1,6 or 


the decimal 1.4. They are read the same way, “one and four tenths.” 
The decimal point in a decimal separates the ones place and the — 
tenths place. In 1.4, for example, the digit 1 is in the ones place and 


the digit 4 is in the tenths place. 


— Copy and complete each set 
shown below. 


1. (0.7, 08, 09, 1.0, 2,2, 4} 


2. {1.7, 18,19, 2,21, +, 2) 
3. {2.,3.1,3.2, 2,1, 4,36} 
4. {0.2, 0.4, 0.6, 0.8, 2, 1.2, 7} 
5. (1.4, 1.3, 2,2, 10,4, 4} 
6. (9A, 32, 1,28,2, 4,4} 
7. (6.5, 7.0, 2,80, 2, +, 9.5} 
8, {2.0,2.5,2,2,4.0,2, 4} 
9. {7.0,6.5,2,5.5,2,1,7} 
10. {0.3, 0.6, 2,2, 1.5,+, +4} 


— Write a decimal for each number. 

a b c d 
ll. & 13 23 35 
12. 655 103; 245; 1463; 
13. What fraction names the same 
number as 0.8? 
— Use mixed forms to name the 
numbers shown below. 
14. 1.1 2.6 5.9 7.0 
15. 8.3 15.1 112.3 125.5 
— Write a fraction and a decimal 
for each number. 

a b 

16. nine tenths oneandsix tenths 


17. one tenth ten and five tenths 


Tenths as decimals 


1. How would you use the ruler 
above to draw a line 75 inch long? 


2. Point to the mark on the ruler 
for 0.5 inch; for 7> inch; for 3 inch. 
Is this number sentence true? 
0O5= f=) 
= Use the ruler to show that the 
following number sentences are true. 
a b 
3.1.5 = 14 2.5 = 21 
4.35 = 3} 4.5 = 41 
‘— Use the ruler to show that each 
sentence below is true. 
5. 0.2 greater than 1.8 is 2.0 
6. 1.3 greater than 0.7 is 2.0 
7. 0.9 less than 2.1 is 1.2 
8. 1.5 less than 3.0 is 1.5 


9. Copy and complete the chart. 
Use the ruler if you need help. 


ADDEND 


10. A group in the fifth grade used 
a steel tape marked in tenths of feet 
to measure their heights. The mea- 
surements are given below. Read 
them. 


Mary 
John 
Bill 
Bonnie 


e Who is tallest? 

e Which girl is tallest? 

e How much taller is Joe than Bill? 
than John? 

e How much taller is Joan than 
Nancy? than Bonnie? 


11. The normal April rainfall for six 
cities is shown below. 


3.8 inches 
1.6 inches 
5.4 inches 
2.6 inches 
0.3 inch 
0.8 inch 


Boston, Mass. 
Brownsville, Tex. 
New Orleans, La. 


Omaha, Neb. 
Phoenix, Ariz. 
San Diego, Calif. 


Arrange the names of the cities in 
order from the one with the least 
amount of rainfall to the one with 
the greatest amount. 
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Hundredths as decimals 


1. The picture at the right shows a 
square board separated into 100 
small boxes. 

The picture shows marbles in 2 
of the small boxes. 

We can name 25 out of 100 with a 
fraction, 25, or with a decimal, 0.25. 

How does the board show a nu- 
merator of 25? a denominator of 
100? 

On the board, 1 marble will fill 05 
of the boxes; 100 marbles will fill 


700 of the boxes. Is this number 
00 — 


? 100 
sentence true: 790 


2. Copy and complete the table 
below. 


3. How many places to the right 
of the decimal point are needed to 
express hundredths? 


4. Write a fraction and a decimal 
to show what part of the board 
above is full when 38 of the boxes 
contain marbles; when 65 of the 
boxes contain marbles; when 89 of 
the boxes contain marbles; when 14 
of the boxes contain marbles. 


5. Read these decimals. 
0.05 0.07 0.09 0.16 0.75 
0.82 0.60 0.06 0.99 0.24 
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— Copy and complete each of the 
following sets of decimals. 


6. (0.03, 0,04, 0.05, ", 2,1} 
7. {0.08, 0.09, ?.,0.11, 2,2} 
8. {0.50, 0.55, 0.60, 2, 2,2} 


9. Express as decimals. 


3 1 19 6 

100 100 10 100 +00 
34 oe 12, 99° 4 

100 100 100 100 100 


10. One row of marbles fills what 
part of the board shown above? Can 
this number be named by any of the 
following numerals? 


10 0.10 OL 
11. What part of the board above is 
filled by 2 rows of marbles? 3 rows? 
5 rows? 

Express each answer in four ways 
as was done in Ex. 10. 


Understanding hundredths 


SS fed [pages 
savggg soeeeerete 
asic SeGa0genn 4 

| ROanaaae 


ia 
BB 
iz 


fa aa ia 
aa 
aa 


ee: 
ia 
a 


ai) 


ae 
ialala, 
iia ta ta 
ste 
aa) 


aa 


aa 
fea 
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1. Shown above are two sheets of 
stamps. Each sheet contains 100 
stamps. Each stamp is Top or 0.01 
of a sheet. ' 

If 1 stamp is 0.01, of a sheet, 
then 20 stamps are what part of a 
sheet? 


2. If 120 stamps equal 1.20 sheets, 
then 245 stamps equal _?_ sheets. 


_ 3. Each row of stamps on a sheet 
contains 10 stamps. Then does each 
row equal 0.10 of a sheet? 


e If 1 row equals 0.10 of a sheet, 
then _?. rows equal 0.60 of a sheet. 

e If 14 rows equal 1.40 sheets, 
then _?_ rows equal 2.70 sheets, 


— Write a fraction to name each 
number shown below. 

a b Cc d e 
4.0.15 0.08 0.40 0.04 0.4 


5. 2.03 3.60 1.75 934 28.05 


— Write a decimal to name each 
number shown below. 
6.2 90 9 


‘ 977 7 
26 3765 


7. 5h Orbs BA 6B 78 
8. Arrange in order beginning with 

the name for the least number. 

5 50 0.05 0.5 1.0 


9. Arrange in order beginning with 
the name for the least number. 


0.70 -- 0.07: - ROB)- 7- 70 


10. Name a number that is 
e 0.05 greater than 5.04 
e 0.05 greater than 2.98 
e 0.05 less than 4.00 


“== Count by hundredths following the pattern shown by the first 
~ three members of each set below. Then copy and complete the sets. 


11. {0.38, 039, 040, 2, 2. 
12. (0.70, 0.69, 068, 2, 2. 
13. {2.00, 2.05, 2.10, 2, 2. 
14. {3.30, 3.20, 3.10, 2, 2, 
15. {2.50, 3.00, 350, 2, 2. 
16. {5.40, 5.20, abe igs 


ee eee | 
Bly P= GGSy Sy . eat} 
2 ? 
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Tenths and hundredths 


ONES TENTHS 


1. The abacus above shows the 
tens place, the ones place, and the 
tenths place. 

e How many beads are on the tens 
wire? the ones wire? the tenths 
wire? 

e The abacus shows —? tens J. 
ones _?_ tenths. 

« Is this number sentence true? 


3 tens 5 ones 2 tenths = 35.2 


e Inthe numeral 35.2, why is there 
a decimal point between the 5 and 
the 2? 


2. What places are shown by the 
wires on the abacus above? The 
beads on these wires show 2 hun- 
dreds 2. tens 2. ones _?. tenth Zs 
hundredths. 

Which of the following decimals 
names the number shown on the 
abacus? 

2,531.4 


253.14 25.314 
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3. Draw an abacus similar to the 
one in Ex. 2. Mark beads on the 
wires to show 415.27. 


4. Name the number shown on the 
abacus below using a decimal. 


[vnoreos [tens [ones] renis_[ punoreors 


e In the decimal you wrote, is the ~ 
tenths place one place to the right of 
the ones place? The tens place is 
one place to the _ of the ones place. 

e How many places to the right 
of the ones place is the hundredths 
place? 

e The hundreds place is . places 
to the _2_ of the ones place. 


5. Tell what each digit stands for 
in the numeral 314.52. 
If you forgot to mark the decimal 
point in 314.52, what would each 
digit stand for? 


— Write a decimal to name each 
number shown below. 


6. 3 tens 4 ones 5 tenths 
7. 6 hundreds 2 tens 3 ones 8 tenths 


g. 4 tens 6 ones 2 tenths 7 hun- 
dredths 


9. Ten hundredths is another name for 2. tenth, 73 = Ten 
tenths is another name for ?. one. +? = Ten ones is another 
name for ? ten. Ten tens is another name for ?. hundred. 


10. Does the value of any digit, such as 5, depend upon its place in 
a decimal numeral? Look at the numeral 555.55. Does each 5 in 
this numeral have a different place value? 


11. Tell what each digit stands for 19. Write a numeral that stands for: 


in 3.95; in 76.52; in 405.28; in 37.8; e 0.5 greater than 30.0 

in 593.04. e 0.06 greater than 2.60 
e 0.1 greater than 14.0 

e 0.20 greater than 2.02 
e 0.07 greater than 8.70 
e 0.13 greater than 4.31 
e 0.33 greater than 3.40 
13. Which decimal names the greater e 0.72 greater than 0.01 
number, 0.02 or 0.20? 


12. Tell where to place the decimal 
point in 230 to have the 2 stand for 
ones; to have the 3 stand for ones; 
to have the O stand for ones. 


— For each set of decimals, arrange 
the numerals in order beginning with 


20. In the numeral 7.63, if you 
change the 6 to a 4, the new number 
named will be ?- less than 7.63. 


the name for the least number. 21. Write a numeral that stands for: 
14. {0.05, 0.50, 50.00, 5.00} o 0.4 less than 7.4 
e 0.06 less than 9.06 
15. {8.00, 0.08, 80.00, 0.80} e 0.03 less than 2.83 
e 0.1 less than 6.7 
16. {3.40, 34.00, 0.34, 340.00} » 20 less than 24 
17. {420.00, 0.42, 42.00, 4.20} oe des enaa = 
e 0.26 less than 4.66 
18. {100.00, 10.00, 1.00, 0.10, 0.01} e 0.04 less than 8.08 
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United States money and decimals 


1. One dollar is the same amount of 
money as 2. cents. What coin is 
worth 4, of a dollar? 

Two ways to express 74, of a dol- 


lar are $.01 and 1¢. 


2. What part of a dollar is $.02? 
$.03? $.04? $.05? $.10? 

3. If $.17 means 745 of a dollar, 
what part of a dollar is $.21? $.35? 
$.69? $.83? $.98? $.20? 

4. We read $2.34 as ‘“‘two dollars 
and thirty-four cents,” or as “two 
and thirty-four hundredths dollars.” 

Read each of these in two ways. 
$3.49 $2.08 $12.10 $1.01 $6.66 

5. One dollar is the same amount 
of money as _?. dimes. What coin 
is worth ;4, of a dollar? 

Is =, of a dollar the same amount 
as 10¢? as $.10? 


@@00 


6. Tom said, “In $2.14, the cents 
point can be thought of as a decimal 
point. The 2 stands for 2 dollars; 
the 1 stands for 1 dime or 1 tenth 
of a dollar; and the 4 stands for 4 
cents or 4 hundredths of a dollar.” 

What would Tom say each digit 
stands for in each of the following? 


$2.35 $1.48 $.68 $.04 
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7. Judy said, ‘When I think of 
$2.35 as 2 dollar bills and 35 pennies, 
I think of it as 2 and 35 hundredths 
dollars. 

“But when I think of $2.35 as 2 
dollar bills, 3 dimes, and 5 pennies, 
I think of it as 2 dollars, ?. tenths 
of a dollar, and _?. hundredths of a 
dollar.” 

8. In $1.11, the 1 at the left of the 
cents or decimal point stands for 1 
whole dollar. 

What does the first 1 at the right 
of the point stand for? the second 
1 at the right of the point? 

9. Sue said, ‘‘Dollars, dimes, and 
pennies make me think of ones, 
tenths, and _2..” 


— Using a dollar sign and cents 
point, write symbols for each of these 
amounts of money. 


10. 3 dollars, 4 tenths of a dollar, 
and 7 hundredths of a dollar 


11. 2 and 16 hundredths dollars 
12. 1 and 10 hundredths dollars 
13. 5 and 5 hundredths dollars 
14. 5 and 5 tenths dollars 

15. 5 and 55 hundredths dollars 
16. 6 and 3 tenths dollars 

17. 3 and 6 tenths dollars 

18. 4 and 11 hundredths dollars 
19. 7 and 9 hundredths dollars 
20. 8 and 30 hundredths dollars 


Changing notation 


— Use a decimal to name each number shown below. 


a b Cc d 
1 Zz 3 iB: & 
10 10 10 10 
2. 3 <3 aa 6 
100 100 100 100 
3. 13, 25 18 32. 
100 100 100 100 
ab 5 one 70. 
4 lip 355 2700 6700 


e f g h 
= aa 6 = 
70 70 70 70 
oe sie aad 2Be 
T00 T00 T00 T00 
A5. 83. -50_ 75, 
700 100 700 700 
23, eae <= 40. 
45 G0 2700 675 8700 


— Use a fraction to name each number shown below. 


5. 0.6 0.8 0.9 0.03 
6. 1.2 3.7 4.6 8.25 
7. 0.07 0.70 7.07 7.70 


8. Bill has a sheet of 100 postage 
stamps. Write both a fraction and 
a decimal to show what part of the 
set of stamps he tears off when he 
tears off 5 stamps; when he tears off 
10 stamps; when he tears off 25 
stamps; 50 stamps; 45 stamps; 
75 stamps; 95 stamps. 


9. June says 10 stamps are 0.10 of 
the 100 stamps. Jerry says 10 stamps 
are 0.1 of the 100 stamps. Is 1% 
equivalent to 7? 

Then do you think that 0.10 is 
equivalent to 0.1? 


10. A metal plate is 0.2 inch thick. 
How many such plates placed one 


on top of the other would be an inch 
thick? 


0.09 0.13 0.75 0.25 
2.07 2./9' «Sa5 2/5 
La 0.7 a ie 7.77 


— Where should the decimal point 
be placed in the numerals in Ex. 11- 
16 to make sensible sentences? 


11. Boots cost $475 a pair. 

12. A boy’s baseball mitt cost $650. 
13. Mary weighs 895 pounds. 

14. Eggs sell for $75 a dozen. 

15. The classroom is 125 feet high. 
16. John’s shoes are 105 inches long. 


— Copy and replace the with 
> or < to make a true sentence. 


a b 
17.0.5 @0.6 0.21 @ 0.14 
18. 0.40 » 0.04 32 3:9 
19.69 @8.4 6.1 1.6 


20. 0.80 » 0.82 0.90 0.09 
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Finding equivalent decimals 


1. A decimal that is equivalent to 
Sis ?. Is 4 also equivalent to 75? 
Then is the following number sen- 
tence true? 

0.5 = 


Nl— 


2. Mark wanted to find a decimal 
equivalent to &. 

e He first found a fraction with a 
denominator of 10 or 100 that is 
equivalent to 3. 


e Then he renamed the number 
shown by 4; as a decimal. Is the 
following number sentence true? 

i = 0.4 


3. Use Mark’s way to find a decimal 
that is equivalent to 33 by replacing 
nm so that this number sentence is 
true. 


What decimal is equivalent to £3? 


4. Equivalent decimals can be 
found for many fractions, such as 
+ or 3, in this way: Rename the frac- 
tional number using a fraction with 
a denominator of 10 or 100. Then 
write the decimal that is equivalent 
to this fraction. 

Copy and complete the following 
sentences. - 


5. Copy and complete this chart. 


EQUIVA- 
LENT 
DECIMAL 


EQUIVALENT 
FRACTION 


1 
4 
1 


lo Sle o 


nN 
fo) 


6. For each fraction shown below, 
find an equivalent decimal. 


3 4 19 27 
50 


A 
ol 
iye) 


7. Count by halves two ways to 
complete this chart. 


8. Count by fourths two ways to 
complete this chart. 


— Write an equivalent decimal for 
each number named below. 


955 98 35 48 5% 
10.32 71 5S 64 2 


Numbers and the number line 


A B C D E G H I J K 


Points on the number line above 
are named by capital letters. 


1. Suppose the number 0 is matched 
with point A and 1 is matched with 
point B. Then what number would 
be matched with point C? point D? 
HE? F? G? 


2. Now suppose 50 is matched with 
point B and 100 is matched with 
point C. Then what number would 
be matched with point D? 

What number would be matched 
with each of the other points named 
on the line? 


— If you know what numbers are 
matched with any two of the points 
named on the line, can you tell the 
numbers that would be matched 
with all the other points named? 
Try it. 


3. If 10 is matched with B, and 
20 is matched with C, then _2. is 
matched with G. 


4. If 2 is matched with B and 6 is 
matched with D, then _?_ is matched 
with C. 


5. If 200.44. matched with © and 
400 with EL, then _?_ is matched with 
Band =. with D. 


6. If } is matched with B and 13 
is matched with D, then 2. is 
matched with C. 


7. If 0.5 is matched with B and 1:5 
with D, then _?. is matched with C 
and _?_ with E. 


8. If 0.1 is matched with B and 0.4 
with E, then _?_ is matched with G 
and _2. with K. 


9. If § is matched with C and 12 
with F, then ?. is matched with B, 
_ with H, and 2. with K. 


10. If B is matched with 20 and C 
is matched with 40, then point _?. 
is matched with 60. 


11. If C is matched with 2 and Z 
with §, then ?. is matched with }, 
—_ with 1%, and 2. with 1. 


12. If B is matched with 0.25 and 
C with 0.50, then _?_ is matched with 
0.75, ? with 1.00, ?. with 1.75, and 
_ with 2.50. 


13. If B is matched with 0.25 and 
C with 0.50, then F is matched with 
_, Gwith 2, and J with 2. 


14. If B is matched with 0.04 and D 
with 0.12, then C is matched with _2. 
and EF with 2.. 
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SELF-HELP TEST 9 (fi i ee eS ee 


1. The inverse of addition is ~. 
[30] 


2. Solve this sentence. [49] 
3x47 =(3Xn) +3 X7) 


3. Name the points shown below 
that are part of the rectangular 
region. [78] 


A B 


D C 


4. What is the greatest common 
factor of 7 and 21? [181] 


5. What is the least common mul- 
tiple of 8 and 12? [189] 


SELF-HELP TEST 10 


— Copy and find the answers. 


1 6 2. 1 
2 [192] =% [194] 
3 2 4. 3 
+3 [192] —§ (194 
5. 3 6. 7 
3 —F [ea 
+75 [192] 


7. 84)8,516 [218-19] 
8. 32)$27.54 [146] 


9AR 


6. If the lateral sur- 
face of this cylinder ae 
could be cut along the —_ 
red line segment and 
laid out flat, what kind 
of region would it 
form? [205] 

7. Which pairs of fractions below 
are equivalent fractions? [114-15] 


34 34 fi2 3 1 
5 5 3 6 D4) 8 8 


8. Which pairs of fractions above 

are like fractions? unlike fractions? 

[183] 

9. List the set of whole-number fac- 

tors for each number named below. 

25 7 12 16 «19 [180] 

10. Which of the numbers named 

above are prime numbers? Which 
are composite numbers? [180] 


9. How many triangles are formed 
by the edges of a triangular pyra- 
mid? a triangular prism? a square 
pyramid? [204] 


10. Find the volume of the solid re- 
[208-09] 


gion shown below. 


38 ft. 


I'S CHECK-UP TIME BRS SSS 


1. Write a decimal to name each 
number shown below. 


7 16 87 ucis ot 
675 4x00 23700 S35 6750 


2. Write a fraction or a mixed form 


to name each number shown below. 
07 43 829 609 609 


— Study each set shown below for a 
pattern. Then copy and complete 
the set. 


3. (3.5, 37, 3.9, 2, ty 
_4. {7.75, 7.80, 7.85, 2, =) 
Bi” (iG Ape; 5 
6. {4.24, 4.20, 4.16, 2, 2} 


7. Write all the digits used in the 
base-six numeration system. 


8. 2 sixes 4 ones = _? 5: 


9. What base-six numeral names 
the next whole number after 35.47 


10. 332,;, = 2. thirty-sixes _?_ sixes 
__ ones 


11. In 410,,,, the digit 4 stands for 
4.6 3 2. 


12. Write a base-ten numeral for 
each number named below. 


125% SS six 101 six 43 siz 124 5: 


13. Write the decimal that names 6 
hundreds 4 tens 2 ones 7 tenths. 


14. Write the decimal that names 
two hundred and four hundredths. 


15. What number is 0.6 greater than 
7.0? 


16. What number is 0.11 less than 
12.97? 


17. Write an equivalent decimal for 
each number named below. 

4 8 8 & 
18. Write a symbol for each amount » 
of money, using a dollar sign and 
cents point. 


e 12 and 2 hundredths dollars 
e 7 and 6 tenths dollars 


19. What number should be matched 
with point B on the number line 
shown below? What number should 
be matched with point #? 


0 B 0.6 0.9 E 


: 


20. Jack had a set of 100 stamps. 
He used 23 of them. Write a fraction 
and a decimal to name the part of 
the set of stamps that Jack used. 


If you have time, try these — 


21. Which number shown below 
names the sum of 0.50 and 0.25? 


1 3 1 3 
4 


2 5 4 
22. Which number shown below 
names the difference between 0.8 and 
0.2? 


Alo 
ole 
win 
an 
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CHAPTER 12 
Nee 


Addition of fractional numbers named with mixed forms 


- 
| 13 . 3 5| 


1. Use the ruler shown above to 
add 12 and 3. Begin at 0 and move 


to the mark for 13 inches. Then 
count § inch farther to the right. 
You stop at the mark for ?- inches. 
+ g-2 
2. Isit another name for 13? Then 
is this sentence true? 
B+e-¥+8 
What whole number makes the 
following sentence true? 
a he i 
What whole number is named by 78? 
Is this the same answer you found in 
Ex. 1? 
3. Is 13 another name for 1 + 3? 
Then is this sentence true? 
~-1848=(04+)43 
Explain each step shown below. 
15 +3 = (1 + 9) +3 
1+@+ 7) 
=1+ 8 
=1+1,or2 
Is this the same answer you found in 
Ex. 1 and 2? 
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4. Use any one of the ways shown 
in Ex. 1-8 to find the sum of 1} and %. 


5. Another name for 2} is 2+ 2. 
To find the sum of 24 and §, copy 
and complete the following sentences. 

2b+8=(2+ 9) +3 
=2+G+9) 
=24+2,or2 

6. Copy and complete the following 
to find the sum of 24 and 1. 

a6413=(22+4 +049) 
Z+U+E+F 
=?4+2,or2 

7. Another way to show 
the addition of 24 and 13 
is to write an example 
like this. 


e Copy the example 
without the answer. 

e Add4and$. Write your answer 
under the 4 and 3. 

e Add2and1. Write your answer 
under the 2 and 1. 


8. Copy and complete. 


ll 


25 
+¥ 


w 
NIB 


a b € d ) 
3t 63 42 54 62 
+13 442 +423 +425 + 8h 
7% = 108 
5 ? 


If you need more practice, do Prac- 
tice Set 8, page 326. 


Renaming in addition 


1. Study the example shown below. 


O1 


all 
N | Ne o 
BO lA ain 


+ 
De) 


dt 
2 
1 
4 


To add fractional numbers named 
by unlike fractions, you rename the 
numbers as like fractions. 


e Look at the denominators named 
in 5$ and 21. Is either denominator 
a multiple of the other? Can you 
express 5 as a fraction showing a de- 
nominator of 4? 

e Are 5} and 52 equivalent? 

e What is the sum of 2 and 1? of 
5 and 2? 


2. Now look at the example below. 


e Explain why 45 and 2! were re- 
named. Is 12 the least common de- 
nominator of 4 and 1? 

e Is 6;5 the correct sum of 41 and 
23? 


3. Explain the example below. 


— Copy and find the answers. 


a b c d 
4. 23 53 31 at 
tig +2) +25 +43 
57500 ROH 
+2 +35 +35 +95 
6. 8h 53 4 9 
+55 +5 +25 +87 
— Solve each sentence below. 
a b 
7.22 +44 =n 34445 =n 
853+ 4=n 8 26+3h=n 


Think twice! OP PPP PPP PIP APSA 


— Can you use fractional numbers 
named with mixed forms to solve 
these problems? 

10. The trip from Tom’s house to 
Dallas takes 1 hour 15 minutes on 
the bus, and 2 hours 30 minutes more 
on the train. How long does the 
entire trip take? 
11. Nancy bought three chickens. 
One weighed 3 pounds 8 ounces; an- 
other weighed 2 pounds 4 ounces; 
the third weighed 2 pounds 3 ounces. 
How much did all three chickens 
weigh together? 


If you need more practice, do Prac- 
tice Set 9, page 326. 
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Subtraction of fractional numbers named with mixed forms 


3” 
8 


2= 


coin 


1. Use the ruler shown above to 
subtract 12 from 23. 

e Begin at 0 and move to the right 
until you find the mark for 23 inches. 

e Now count back 12 inches. You 
stop at the mark for ?. inches. 


22 — 12 = 2 


2. Is 12 equivalent to 23? Is ¥ 


equivalent to 12? Then is this sen- 
tence true? 23-12 = 9 -— 

What whole number makes the 
following sentence true? 


Express 2 in mixed form. Is this the 
same answer you found in Ex. 1? 


3. Look at this ex- 
ample. 

e What is3 — 3? What 
is2 —1? 

e Is1} the same answer 
you found in Ex. 1 and 2? 


25 
= 12 


Re 
o|- 


— Use any of the ways shown in 
Ex. 1-3 to solve each sentence below. 


a b 
4.13-f=n 38 — 13 =n 
5. 2,-—lj=n 48 — 32 =n 


— Use the ruler above to solve each 
of these sentences. , 


a b 
6.3 -—l1j=n 3-13="n 
7.3-2=n 3-—2,=n 
8. 38 —4= 33 —3=n 


— Think of a longer ruler to help 
you solve these sentences. 


10, 83 — 23 =n Balin 


12. For Ex. 9a, Harry 
wrote the example at the 
right. 

e Hesubtracted § from 
Z and wrote the answer 
under the 2 and 4. 

e Then he subtracted 3 from 6 and 
wrote the answer under the 3 and €. 

e Is 32 the answer you got when 
you solved the sentence in Ex. 9? 


13. Write an example like the one 
shown in Ex. 12 for each sentence 
in Ex. 9-11 and find the answer. 


If you need more practice, do Prac- 
tice Set 22, page 331. 


Renaming in subtraction 


1. To subtract fractional numbers, 
_you first express them as like frac- 
tions. 


43 
= 1} 
3} 


e In the example 
at the right, do 4 
and { have the 


same denominator? 
e Why was 43 renamed as 42? 
e What is —1? 4—1? Then 
is 35 the answer for the example? 


2. Copy the part printed in black 
in each example shown below. With- 
out looking at the book, find the 
answer. Then check your work with 
the part of the example shown in red 
below. 


WIN an 
I 
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AL Dia 


| 
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41 =4 
fl 
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ay 
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| 
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— Copy and find the answers. 


a b c 

3. 88 23 33 
a eS eee 

4. 43 65 7 
a et - 34 


— Write an example such as the one 
in Ex. 1 to help you solve each of 
these sentences. 


an b 
5.34 -—-2i=n 4,—-i=n 
6. 42-22 =n 54.— 3h = 0 
7.63 -—2i=n 84 — 21 = 


— Copy and find the answers. 
Watch the signs. 


iY) 
Co 
iv) 


8. 3h 48 23 
+ 24 — 32 +1} 
9, GF 13 43 
ail + 25 = 2 
10. 53 32 33 
+ 4¢ — 23 + 23 


— Solve each of the following num- 
ber sentences. 


a b 


a: ae 3 -—lf =n 
12.72-—44=n 445 +2} =n 
13. 5$ — 32 =n 3+4+2h=n 
14. 3h + 22 =n 6Z—3l=n 
15. 78 —21 =n 32 2b =n 


If you need more practice, do Prac- 
tice Set 23, page 331. 
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Renaming the answer 


1. The example below shows a way 
to find the sum of 13 and 1}. 


a" 
ol. AIG 


+1 


e Why were 13 and 14 renamed? 


e The answer, 213, was renamed as 
32. 3,4 is the more common mixed 
form for the fractional number. Ex- 
plain the sentences shown below. 


=24+¢+) 
=2+)) +75 
=(24+1)+% 
=34+4 

= 31, 


2. Copy and complete. 


58 =5 +2 
=5+ (+3) 
=6+)+ti 
=6+2)+} 
=2 +4, or2 
— Copy and solve these sentences. 
a b 
3. 33 = 48 6 = At 
asit-6 7-08 


me NO 


5 
6 
3 
76 
2 
1g 


Explain each 
first answer, 


step. 
12, renamed? 


— Estimate each answer for Ex. 6-8 to the nearest whole number. 
In Ex. 6a think: 3% is almost 4; 2} is a little greater than 2; so the 
answer is about 6. Then copy and find each answer. Express each 
answer in the more common mixed form and in lowest terms. 


a b c d 

6 32 22 42 2h 
+2t —-1h +428 433 

7 68 3h 33 63 
—2t 452 22 —3} 

8 82 74 108 71 
—-55 +55 -6 +4 
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e f g h 
a ee ee 
+22 -2) -2) +3} 
33 73 33 24 
—-§ +83 +4 +433 
103 85 12% 65 
+3 +78 = =1 


Why was the 


9. Kate, Julia, and Pamela each found the sum of 2, 3, and 3. 
> Kate expressed the sum as i. 
> Julia expressed the sum as Z 
> Pamela expressed the sum as 13. Are14, 

_ % and 13 equivalent? 

> Margaret said that 18 is another name 
for G. What is 18 expressed in lowest 
terms? Then is Margaret correct? 


5 
8 
3 
4 
3 


+3 


| 


When you express the answer as a fraction, you should always 
express it in lowest terms. For example, 4 should be expressed as 7. 
When the answer is expressed in mixed form, it should be expressed 
in the more common mixed form as well as in lowest terms. For 


example, 2} should be used rather than 23, 18, or 13. 


10. Explain each step in the example 
shown at the right. In how many 
ways is the answer shown? In which 
way is the answer expressed in the 
more common mixed form as well as 
in lowest terms? 


— Express each of the following fractional numbers in lowest 
terms two ways. For example, g can be expressed as 3 and as 1}. 


a b c d e, f g 

, 9 12 8 g 16 10 18 
11. 6 a 1g 33 6 26 4 
12 8 18 24 15 19 28 

12. Ey 76 ay 85 2 3 8 


Copy and find the answers. Express all answers in lowest terms. 


ee ee ae ee 
HS) ER geod arama 
14. 3, 3 7 48 Bt 21 8 
sh fips Cee ae 2 ae ae 
+55 +44 438 454 +45 +13 +3 


| 
| 


If you need more Practice, do Practice Set 10, page 327. 
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Another look at subtracting fractional numbers 


1. Tom’s mother had 25 pies. She gave Jim, Tom, and 
Bill each § of a pie. Did she give away 3 of a pie? Can 
you tell how much pie was left? 

First she gave Jim the 1 pie. Then she cut into one 
of her two whole pies to get pieces for Tom and Bill. 

Find in the picture at the right the 4} pie she gave 
to Jim. Find the 3 pie she gave to Tom and Bill. 

Did she have 1 whole pie and 2 pie left? Are 14 and 
1} equivalent? Then is this number sentence true? 
2-3 = 1h 


2. Another way to show the subtraction of 3 
from 21 is given at the right. 
» Can you subtract 3 from 4? 
e Is1Sequivalent to 21? Copy and complete 
the following sentence. 
ao(+Ht+y=1t+Gt9 =1+iorlj 


» Can you subtract 3 from 3? 
e Why was the answer, 14, renamed as 15? 


) 
I 

iy 

Alo 


| 
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3 
and 
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me 
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I 

eH 


3. Copy and complete the following number sentences. 
03 =24+ 3 2=13 4=3! 5 = 42 
oat Ot halt G+ Hal tgq+t 
e 53 = 44+)+$=44+6+9) =44 252 
4. Copy and solve each sentence. 
4i = 3% 61 = 53 83 = 74 32 = 2: 53 = 43 


5, Explain each example below. Then copy the part in black. Find 
the answer. Check your work with the work in the book. 


ol 
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6. Barbara wanted to subtract 13 from 53. 
When she wrote the example, she found she 
had to rename 5} twice. 


ll 
les 


e Why did she rename 53 as 53? 

e Why was 53 renamed as 48? 

e To check her answer, Barbara wrote this sentence. 33+ 13 =n 
What number makes the sentence true? Then is Barbara’s example 
correct? 


7. Explain each of these subtraction examples. Then copy the 

. part in black. Find the answer. Check your answer two ways: by 

writing an addition number sentence, and by looking at the work in 
the book. 
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— Write an example to help you solve each of these sentences. 
Check. 


a b c d e 
8. 125-28=n 51 22=% 3§-3=n 7i-12=n 8; — 53 = 
9. 12;-1lk=n 6; —28 =n 10—g=n 42-18=n 55—2=n 
10. 13§-10f=" 7-B=n W-4-n 7—Bean iy 7 
11. 123-63 =n 33-18=n 9-25=n 2b—i1l=n 4-12=n 


12. Henry weighed 903 pounds before a basketball game. He 
weighed 892 pounds after the game. How much weight did he lose 
during the game? 

13. Frank spent 23 hours cutting and raking thelawn. It took him 
3 hour to do the raking. How long did he spend cutting? | 

14. On Monday a seedling was found to be 13 inches tall. The 


following Monday it was 23; inches tall. How much did it grow in 
a week? 


If you need more practice, do Practice Set 24, page 331. 
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Fractional parts of measurements 


1 "be 1 1 
< of 36 z of 36 z of 36 eat 36 


1. How many inches make 1 yard? Use the yardstick shown above 
to find how many inches make # yard. 


e The first arrow shows} yard. At what point does the first arrow 
stop? This shows that 1 of 36 inches makes _?_ inches. 

e The second arrow shows another 4 yard. At what point does the 
second arrow stop? Then 3 of 36 inches makes _?_ inches. 

« The third arrow shows still another } yard. The third arrow 
stops at ?_ inches. Since # of 36 inches makes 27 inches, then ¢ yard 
makes _?_ inches. 

e Since } yard makes 9 inches, then $ yard makes 3 X 9, or 2, 
inches. 


— Copy and complete these.sentences. 


a b c 
2. 4b. makes 2 oz. 1 gal. makes 2. qt. 1 pt. makes 2 c. 
3. 4b. makes 2 oz. 3 Ib. makes . 07. 1 Ib. makes — oz. 
4. iqt. makes 7 c. 8 qt. makes 2 c. 1 hr. makes 2. min. 
5. 1 ft. makes 2 in. 1 yd. makes 1. ft. 1 gal. makes 2 qt. 
4 1 ft, makes 2 in. 1 hr. makes 2- min. 1 day makes —- hr. 
" |3 ft. makes 2 in. 3 hr. makes 2. min. 3 day makes 2 hr. 
7 thr. makes 2. min. 1 doz. makes ? things {7g Ib. makes + oz. 
’ \2 br. makes 2 min. 3 doz. makes 2 things # lb. makes oz. 
3 1 min. makes ? sec. {3 doz. makes 2 things (4 yr. makes 2 mo. 
* \3 min. makes ? sec.. (3 doz. makes 2. things [3 yr. makes 7. mo. 
9. ft. makes ? in. 3 Ib. makes 7 02. 4 hr. makes 2. min. 
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Renaming measurements 


1. The example at the right shows how to find 


the number of minutes in 13 hours. 1 hr. makes 60 min. 
e Is 13 equivalent to 1 + 3? + $ hr. makes 45 min. 


e How many minutes make 1 hour? 1% hr. make 105 min. 
e How many minutes make 4 hour? $ hour? 
e Then 13 hours make60 + 45, or ?_, minutes. 


2. Find the number of minutes that make 15 hours; 2; hours; 3} 
hours. 


— Copy and complete these sentences. 


a b c 
3. 15 ft. make ? in. 13 gal. make ? qt. 1} yd. make _?_ in. 
4. 13 lb. make _?_ oz. 13 doz. make _?_ things 13 day make _?_ hr, 
5. 13min. make ?. sec. 2; dollars make _? ¢ 13 yd. make _?_ in. 


[o>] 


. The picture at the right shows a quart measuring 
pitcher. How many ounces make 1 quart? How many 
cups make 1 quart? Is the quart measure marked off 
both in ounces and in cups? 

The ounces used to measure liquids are called fluid 
‘ounces (fl. oz.) so we can tell them from the ounces used 
as a unit of weight. 


— Copy these sentences. Use the scales shown on the 
pitcher to help you complete them. 


7. 1 qt. makes _? @, 1 qt. makes ? fl. oz. 1c. makes ?. fl. oz. 
8. 1 pt. makes ? fl. oz. + pt. makes ? 1. oz. i pt. makes _?_ fl. oz. 
9. 24 fl. oz. make ? ¢., 16 fl. oz. make _?_ ¢, 12 fl. oz. make _?_ ¢., 
10. 2 qt. makes ? fl. oz. 2 qt. makes ? fl. oz. 18 fl. oz. make -?_ ¢, 


11. How many fluid ounces of concentrated orange juice are con- 
tained in the can at the right? If you mix 3 of the same size cans of 
water with the concentrated orange juice, you will have _?. fluid 
ounces of juice; cups of juice. 
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Inquiry into number 


Patterns and the number 9 


In your study of mathematics, you have been asked many times 
to examine a pattern to help you arrive at a conclusion. There are 
many interesting number patterns. Some of them are associated 
with the number 9. How many have you already discovered? 


> You know that the product of two 
numbers is called a multiple of each 
factor. Shown at the right area few 
multiples of 9. 

Look at the digits in the numeral 
for each multiple. Add the numbers 
named by these digits. For example, 
add the 1 and 8 of 18, the 2 and 7 of 
27, the 3 and 6 of 36, and so on. 
What do you discover? 

Is this number sentence true? 
276 X 9 = 2,484 Then is 2,484 a 
multiple of 9? What is the sum of the numbers named by the digits 
in this multiple?’ 2+4+8-+ As 2 

What number makes this sentence true? 6,483 X9 =n Then 
is 58,347 a multiple of 9? What is the sum of the numbers named 
by the digits in this multiple? 5+8+3+4+ 7 == 

Multiply some other numbers by 9. Then find the sum of the 

numbers named by the digits in each multiple. What can you say 
about the sum of the numbers named by the digits in any multiple 
of 9? How can you use this discovery to check your answer when 
you find the product of any number and 9? 

Does this pattern continue when you multiply a number by any 
multiple of 9? Try a few examples and see. When you multiply a 
number by any multiple of 9, what relation does the sum of the num- 
bers named by the digits in your answer have to the number 9? 
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18 20 
q)162 [+64+2 =q 


59 20 
q)531 5+3+1= 4 


488 AO 
9) 4,392 U4+34+94+2=|8, 1+8=9 


73 Al 
9658 6+5+8=19; 14+9=10; 1+0=] 


36 R22 \ 
9/326 3+2+6=l/1; 14+1=2 


813 AY 
9)7,321 74+3+2+1=13; 14+3=4 


> Shown on the chalkboard above are six division examples in which 
the divisor is 9. At the right of each example are shown addition 
sentences using the digits of the dividend. Note the remainder for 
each example. Then note the sum obtained when the numbers named 
by the digits in the dividend are added. The arrows are drawn to 
help you. Do you see a pattern? Try a few more division examples 
with 9 to check your discovery. 

How can you use this discovery to check your answers when you 
divide any number by 9? 


> Study each set of sentences shown on the chalkboard below. Do 
you see a pattern? If so, use your discovery to copy and complete 
the last two sentences in each set without computing. 


(1X9) +2 =11 (9X5) +4=4q 
(12X99) +3=III (9X55) +4 = 4qq 
(123X9) +4=f111 (9 X 555) +4 = 4999 


(1,234 X 9) +5 =I 111 (9X 5,555) +4 = 2 
(12,345X9)+6=2 (9X 55,555) +4 = 2 
(123,456 X94) + 2=1,10 11 


ree 
f , 
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Keeping up in mathematics 


Oral 


1. What number makes each of 
these sentences true? 


Gate 
ste 


2. What number makes each of 
these sentences true? 


ar go 


@_2= 9 2= 
§—f=n 37-97" 


3. Tell _three fractions that are 
equivalent to each of these. 


8 5 8 7 9 


4, Express each of the following in 
lowest terms. 


s & 1 oe 
5. Round to the nearest ten; to the 
nearest hundred; to the nearest 


thousand. 


58/517 8,904,499 


6. Is 34)7,050 about 2, about 20, 
or about 200? 


7. How many faces does a rectangu- 
lar prism have? How many faces 
does a triangular pyramid have? 


g. Estimate to the nearest hundred 
the product of 41 and 59. 


9. Which is greater, § or 3? 5 OF 
19 3o0r3? Zor 2? 
A? gor§g? 3 0r 3! 


10. Estimate to the nearest hundred 
the quotient for 5,080 + Tv; 
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Written 


— Copy, find the answers, and 
check. 


a b c 

1. 386 259 7,234 
854 64. 8,917 

+ 795 + 907 + 436 

2. 618 815 6,030 
— 275 — 491 — 3,594 

3. 387 204. 3,764 
x 6 x 95 x 128 

4. 7)508 45)572 61)2,762 


— Solve each sentence below. 
a b 


5. 362 +n=5,046 8+h=n 
6. 16 X n = 5,136 n—-*t= 3 
7.n—541 =3800 §+n= 
8. n + 47 = 365 5 =4 


9. Lee timed himself and found 
that he could do 32 exercises in 2 
minutes. At this rate, could he do 
80 exercises in 4 minutes? 


10. Jack has saved 289 seeds from 
his prize-winning watermelons. 

If he wishes to put 20 seeds in a 
package, how many packages can | 
he fill? 


Thousandths as decimals 


| ones | TENTHS | HUNDREDTHS 


1. On the abacus shown above, 
there are ?_ beads on the tenths wire 
and _?_ beads on the hundredths wire. 


e Write a fraction that names the 
number shown on the abacus.~ . 

e Write a decimal that names the 
number shown on the abacus. 

e Are 3% and 0.37 equivalent? 


[arom [avons [reswora 


2. Look at the abacus shown above. 


e The tenths place is ’ place to 
the right of the ones place. 

e The hundredths place is _?. places 
to the right of the ones place, and _?_ 
place to the right of the tenths place. 

e The thousandths place is ?_ places 
to the right of the ones place, _?. 
places to the right of the tenths 
place, and . place to the right of 
the hundredths place. 


3. Thenumber shown on the abacus 
above Ex. 2 is seven thousandths. 
Express this number as a fraction. 


4. Another way to name the num- 
ber shown on the abacus in Ex. 2 is 
to write the decimal 0.007. 

We read 0.007 by saying “‘seven 
thousandths.”’ The numeral 0.007 
shows O ones 0 tenths _?. hundredths 
_ thousandths. 


} ONES | TENTHS | HUNDREDTHS | THOUSANDTHS 


5. The beads on the abacus above 
show 2 ones_?_ tenths _?_ hundredths 
__ thousandths. 

The decimal for this number is 
3.527. What does each digit in 
3.527 stand for? 


6. Write a decimal for 6 tens 5 ones 
7 tenths 3 hundredths 4 thousandths. 


— Name each using a decimal. 


a b c 

pe 409 _ _346_ 

7. T,000 8; ,000 1,000 
281 46 TA 

8. 37000 67000 000 29; ,000 


— Name each using a fraction. 
9. 0.003 0.041 0.539 
10. 6.179 8.093 7.007 
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Addition using decimals 


| 0.5 | OA | 


1. Theruler shown above is marked 


off in tenths. Use this ruler to find 
the sum of 0.5 and 0.4. 


e Begin at 0 and move 5 tenths to 
the right. Then move 4 tenths more 
to the right. 

e At what mark did you stop? 
Then 5 tenths + 4 tenths equals 2 
tenths. 0.5 +04 = 2 

e Use fractions to check your 
answer. 3 +75 = — 

2. Use the ruler to find the sum of 
0.6 and0.3. 06+03 = 2 
Check your answer using equiva- 


. 6 Sos * 
lent fractions. 34+7=— 


3. Use the ruler to find the sum of 
13 and04. 13+04 = 2 
Now use equivalent fractions to 
check. 154+ = 2 


— Use the ruler above to solve each 
of these sentences. Then check your 
answers using fractions. 


a b 
4.044+02=n 05403 =n 
5.06+07=n 08+4+08 =n 
6.12+06=n 31+4+08=n 
7.24407 =n 15+4+13=n 


en 


8. Is 0.14 + 0.25 another way to 


express 74 + 4? 


414, 25 _ 14425 _ _?_ 
© 700 + 100 = 100 T00 
9 


elf 5 +7 equals 7, then 
what decimal can replace n to make 
this sentence true? 


0.14 + 0.25 = n 


9. Suppose you wish to find the 
sum of 0.32 and 0.56. 


e The sum of 32 and 56 is ’, so 
the sum of 32 hundredths and 56 
hundredths is _?. hundredths. 

e 0.32 +0.56 is equivalent to 
32 4 it . 
100 + Too: 


2 


100 ~ = 100 100 


32 1, 56 _ 32+56 
© joo + 


e So, 0.32 + 0.56 equals 2. | 
— Solve these pairs of sentences. 


Copy each and replace m with a frac- 
tion and 7 with a decimal. 


10.5+23=m 074+02=n 
11. 735 +725 =m 0.03-+0.09=n 
12. 234+ 23 =m 0.23+0.59=n 
13.135 +25=m 13+24=n 
14. 728+535=m 7.58+5.37=n 


Writing addition examples using decimals 


1. You can think of the whole number 34 as 3 
tens . ones, and you can think of the whole 
number 15 as _?. ten _?_ ones. 

To add two whole numbers such as 34 and 15, 4 tens 9 ones 
you can write an example like the one in the box. 
You add the ones. 4 ones + 5 ones = _?. ones 
Then you add the tens. 3 tens + 1 ten = tens 


34 = 3 tens 4 ones 
+ 15 = 1 ten_5 ones 


2. In the same way, you can 
_ think of the fractional number 0.53 = 5 tenths 3 hundredths 
0.53 as 5 tenths ? hundredths | + 0.26 = 2 tenths 6 hundredths 
and the fractional number 0.26 7 tenths 9 hundredths, or 0.79 
as 2. tenths _?. hundredths. 


e Add the hundredths. 3 hundredths + 6 hundredths = _?- hundredths 
e Then add the tenths. 5 tenths + 2 tenths = _?. tenths 


3. Frank and Albert are finding 


the perimeter of the triangle | FRANK ALBERT 


shown at the right. 2.3 
Did Frank use fractions in his 1.4 
example? Albert used _?. in his ae si 
example. Explain the work of 58 Suit 


each. Did both get the same an- 
swer? Why? 


4. Copy and find each sum. Then write another example naming 
the addends as decimals. Find the sum and compare the answers. 


a b c d e oo # g 
3 


72 1 


32. 26 
10 3 


0 


00 
on 


5. Copy and find the sums. Check by using fractions. 


0.75 0.37 0.53 1.82 5.46 2.05 6.73 
+ 0.24 + 0.31 + 0.44 + 3.17 + 8.52 “fL32 + 3.19 


If you need more practice, do Practice Set 11, page 327. 
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5 
+ 7s + 46 + 345, + # + 925 + 3495 + 2827 


Renaming in addition 


1. To see how you can find 
the sum of 0.85 and 0.67, = 8 tenths 5 hundredths 


study the example at the 6 tenths 7 hundredths 
right. 14 tenths 12 hundredths, or 1.52 


e Think of 0.85 as 8 
tenths _?. hundredths and 0.67 as _?_ tenths ?. hundredths. 
e Add the hundredths. 
5 hundredths + 7 hundredths = _?. hundredths 
e Then add the tenths. 8 tenths + 6 tenths = _?. tenths 
e Is12 hundredths equivalent to 1 tenth2 hundredths? 7% = 0.12 
Then rename 14 tenths 12 hundredths as 15 tenths ?_ hundredths. 
‘e Is 15 tenths 2 hundredths equivalent to 1 one 5 tenths 2 hun- 
dredths? Write a decimal for 1 one 5 tenths 2 hundredths. 


2. The first example at the right shows the 
addition of 38 and 97. Thesecond example 
shows the addition of 0.38 and 0.97. 

Explain each. How are they similar? 
How do they differ? 


3. The first example at the right shows 
how to find the sum of $2.49 and $3.68. 
The second example shows the addition of 
2.49 and 3.68. 

Explain each. How are they similar? 
How do they differ? 


— Copy and find the answers. Use fractions to check your answers. 
a b c d e f g 
4. 0.39 0.62 0.87 3.23 . 4.86 6.86 7.36 
+ 0.48 + 0.59 + 0.64 + 2.98 + 6.37 + 5.38 + 8.92 


5, .-8.25 64.74 7.374 4.843 1.685 7846 3.975 
+396 +3857 +5817 +3.589 +4537 +9.396 +9.048 


If you need more practice, do Practice Set 12, page 327. 
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Subtraction using decimals 


1. Each box at the right shows a pair of 
subtraction examples. 

In each box, does the example showing 
fractions help you to understand the ex- 
ample showing decimals? Explain. 

Where do you write the decimal point in 
the answer when you subtract using deci- 
mals? Why? 


2. Copy each example below and sub- 
tract. Then rename each sum and known 
addend by a decimal. Subtract again. 
Compare the answers. 


a b c d 
2 8 68 27 _637_ 514 — 
1379 1259 8; 00 15796 37,000 357000 
Ba 6 36. 15 — 1-323. — 19.203. 
rz 770 = 976 ~~ 100 a= “100 17900 127500 


3. You can think of the frac- 
tional number 0.76 as 7 tenths 0.76 = 7 tenths 6 hundredths 


2 hundredths and 0.52 as — 0.52 = 5 tenths 2 hundredths 
2 tenths 2. hundredths. 2 tenths 4 hundredths, or 0.24 


e ‘Subtract the hundredths. 
6 hundredths — 2 hundredths = 2. hundredths 


e Subtract the tenths. 7 tenths — 5 tenths = ? tenths 
e Write a decimal for 2 tenths 4 hundredths. 


— Copy and find the answers. Check by subtracting using the 
equivalent fractions. 


4. 4.5 8.95 D.79 0.864 13.95 27.49 
=— Le — 2.74 — 4.30 — 0.243 — 621 — 12.18 

5, 3876 6.42 5.876 48.18 3.588 476.752 
=— 213 — 4.21 — 3.124 — 26.18 — 1.284 — 94.401 


If you need more practice, do Practice Set 25, page 332. 


Renaming in subtraction 


When you subtract using decimals, you sometimes have to rename 
one number just as you do when you subtract with whole numbers. 


1. To subtract 0.38 from 0.92, think of 0.92 as 9 tenths _?_ hun- 
dredths and 0.38 as 2. tenths ’ hundredths. 

e Do you know how to subtract 8 ones from 2 ones? Then 
can you subtract 8 hundredths from 2 hundredths? 

e Study the example below to see how the numbers are renamed. 


0.92 = 9 tenths 2 hundredths = 8 tenths 12 hundredths 
— 0.38 = 3 tenths 8 hundredths = 3 tenths 8 hundredths 
5 tenths 4 hundredths, or 0.54 


e One tenth is equivalent to . hundredths. Is 9 tenths equivalent 
to 8 tenths 10 hundredths? Is 9 tenths 2 hundredths equivalent to 
8 tenths 12 hundredths? 

e What is 12 hundredths — 8 hundredths? 8 tenths — 3 tenths? 
Write a decimal for 5 tenths 4 hundredths. 

2. The first example at the right shows the subtrac- 
tion of 148 from 214. The second example shows 
the subtraction of 1.48 from 2.14. 

Explain each. How are they similar? different? 

3. The first example at the right shows how to find 
the difference between $3.43 and $1.86. The second 
example shows how to find the difference between 
3.43 and 1.86. — 

Explain each. How are they similar? different? 


— Copy and find the answers. Check by adding. 


a b c d e f 
4. 0.74 5.85 0.946 12.35 3.493 6.807 
— 0.28 — 3.77 — 0.653 — 8.17 — 1.284 — 5.907 
5. 0.928 0.981 3.850 9.891 7.676 34.180 
— 0.536 — 0.765 — 1.647 — 3.673 — 4.483 — 17.543 


If you need more practice, do Practice Set 26, page 332. 


DAR 


Practice with decimals 


— Tell the numbers that make these 
sentences true. 


a b 
1.01==78 030=73=4 


— In the following exercises, the 
decimal points have been omitted 
from the numerals. Tell where the 
points should be placed so that the 
numbers named are sensible. 


6. Andy walks from his home to 


school in a half hour. He says the 


distance is 15 miles. 


7. In baseball the pitcher’s circle 
is 605 feet from home plate. 


8. Serena says that the ceiling in 
her room is 825 feet high. 


— If each set below is to be a set of 
numerals that name the same num- 
ber, tell which numeral should not 
be shown as a member of the set. 


9. {8 0.60, 3, 1.6} 
je 5, 4, 4, 0.50} 
11, {0.75, 4, 7.5, 3} 


12. i 33} 


3 15 
2 


— Name as decimals. 

13. 7 tenths 

14. 15 hundredths 

15. 10 and 8 tenths 

16. 6 and 18 hundredths 
17. 45 and 362 thousandths 


18. Write an equivalent decimal for 
each fraction below. 
3 27 581 4 1 3 


10 100 1,000 5 2 4 
19. Write an equivalent fraction in 
lowest terms for each decimal below. 


0.70 0.83 0421 06 045 


— Copy, find the answers, and check 
using fractions. re 
a b Cc. d 
20; 032 1.308 +0462, --3:87 
+064 +361 +0849 +9.46 


21. 074 896 0824 5.42 
—0.31 —3.44 -—0368 —2.87 


— Solve each of these sentences. 
22. 6.18 + 12.05 = n 

23. 4.55 + 15.45 = n 

24. 12.05 —7.18 =n 

25. 4.12 — 1.50 = n 

26. 3.765 + 2.483 =n 

27. 27.8 +n = 43.4 

28. n + 6.38 = 9.46 

29. 82.2 —# =173 

30. n — 3.82 = 7.49 
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Estimating answers 


1. Howard wants a book that costs 
22¢ and a knife that costs 69¢. Can 
he buy both with a dollar? 

Think: 22¢ is about 20¢; 69¢ is 
about 70¢. So the total cost of the 
knife and the book will be about 
20 + 70, or 2-4. 

Howard can buy both the book 
and the knife for less than a dollar. 


2. To estimate the perimeter of a 
map 1 foot long and 10 inches wide, 
think: The two lengths total 2 feet 
and the two widths will be a little 
less than 2 feet. In all, the perim- 
eter of the map is a little less than 
_ feet. 


3. To estimate the cost of 14 feet 
of framing at $.24 a foot, think: 
$.24 is about a quarter. Ata quarter 
a foot, I can get 4 feet for $1.00, or 
12 feet for $3.00. The extra 2 feet 
will cost about —.. 

The total cost of the framing will 
be about 2. 


4. If you eat an egg each day for 
a year (365 days), do you estimate 
that you will have eaten about 20 
dozen, 30 dozen, or 40 dozen eggs 
during that year? 


5. There are 9 shelves in the science 
room. Each shelf is 4 feet long. 
Estimate how many 20-foot rolls of 
paper you would need to cover these 
shelves. 
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6. The pupils in a sewing class 
have saved $10.00 to buy 24 yards 
of curtain material. Estimate how 
much they can pay per yard. 

Can they pay as much as 10¢ a 
yard? 20¢? 40¢? 


7. Estimate how much money 
David must save each week for a 
year (52 weeks) to be able to buy a 
25-dollar chemistry set. 


8. Fred and his father went to a 
father-son dinner. There were 27 
tables with 6 chairs at each table. 


e Fred thought that about 6 x 30 
or _ people could be seated. 

e His father thought that about 
6 x 25 or 2. people could be seated. 

e Find the product of 6 and 27 to 
see whose estimate was nearer to the 
number of chairs at the tables. 


9. Estimate the perimeter of the 
rectangle shown below. Then find 
the perimeter and use your estimate 
as a check on the answer. 


31 feet 


69 feet 


10. Estimate the area of the rec- 
tangular region shown above. Then 
find the area and use your estimate 
as a check on your answer. 


Problem-solving practice 


— Try to find the answers to the problems on this page 
without using a pencil and paper. 


1. Mary is planning to make cookies. The recipe calls 
for 15 pounds of chocolate chips. A package of choco- 
late cre is shown in the picture at the right. Can 
Mary buy enough of these packages to make exactly 13 
pounds? How many packages of chips should she buy? 


2. At 2 for 25¢, how much would a dozen strawberry 
tarts cost? 


3. The picture at the right shows a chocolate bar that 
sells for 10¢._ How much would a pound of these bars 
cost? 


4. Elaine needs 18 feet of ribbon to sew around the 
edge of her bedspread. The ribbon she wants is sold 
by the yard. If it costs 60¢ a yard, how much will 
Elaine have to spend? 


5. Look at the package of hot dogs shown at the right. 
How much would it cost to buy enough of these pack- 
ages to have 2 hot dogs each for 2 dozen people? 


6. Look at the two cans of frozen orange juice shown 
in this picture. 

e What is the difference in the contents of the two 
cans? 

e How many ounces are contained in 5 cans of the 
smaller size? 

e How many of the larger cans would you have to 
buy to have the same amount of orange juice as is con- 
tained in 5 of the smaller cans? 

e Which is the better buy, 5 of the 6-ounce cans or 3 
of the 10-ounce cans? Why? 


7. Look at the picture at the right. Which box of 
cookies is the better buy? Why?- 


NET WEIGHT 
6 OZ. 


CHOCOLATE BAR 
NET WEIGHT 2 OZ. 


PEANUT 
Se 


50% 
QOWES 


Pha 


PROBLEM TEST 6 SSxeeaeieesoeeeaetcrieeeeeaeerrenemar iain Le. SP 


1. The three sides of a scarf mea- 
sure 141 inches, 144 inches, and 183 
inches. Tonia wants to sew a piece 
of rickrack around the scarf. How 
much rickrack does she need? 


2. Jim is 534 inches tall. His 
brother is 48% inches tall. How much 
taller is Jim? 


3. The hiking club can walk 10 
miles in 23 hours. How many min- 
utes is that? 

4. Mr. Duffy drove 45.7 miles in 
one hour, 63.4 miles the second hour, 


and 58.9 miles the third hour. How . 


far did he travel in these three hours? 


5. The average yearly rainfall for 
Nevada is 8.60 inches; for Louisiana, 
it is 57.34 inches. How much greater 
is Louisiana’s average yearly rainfall? 


6. Sandra needs 30 inches of ma- 
terial. It costs 72¢ a yard. How 
much money will Sandra spend for 
the material? 


7. Joe has 18.50 feet of fence. He 
wants to enclose a rectangular-shaped 
yard that is 12.25 feet long and 8.67 
feet wide. How much more fence 
does he need? 


8. Bakersville’s snowfall was 8.6 
inches in December, 6.3 inches in 
January, and 9.1 inches in February. 
What was Bakersville’s average 
monthly snowfall for these three 
months? 

9. Last year the Cuzak family spent 

an average of $130 a month for food 
and $24 a month for clothing. What 
was the total amount spent for food 
and clothing during the year? 
10. In 1945, $45,924,000,000 was 
spent in the United States for food. 
In 1960, $86,823,000,000 was spent. 
Find the difference between the 
amounts of money spent for food 
during these two years. 


Write your score on your Problem 
Test Record. 


Mathamusements PARRA RARARRAAARARARARARARRRRRI rrr ewer rsa) sWses et 


One morning when John’s mathematics class began, the 
clock read 15:00. The teacher wrote on the chalkboard that 
the class would have a test with 32 questions and that they 
would have 50 minutes to complete it, so they ought to try to 
answer each question in an average time of 230 seconds. After 
the test the teacher discussed the homework for a half hour. 
At the end of the discussion, the clock read 20:00, and it was 


time for lunch. 


What was the class studying? 


IT'S CHECK-UP TIME bette titi ti tii itty 


1. Which numeral below is not 
equivalent to 31? 
a eS 
2. Write a decimal for 5 tens 6 ones 
8 tenths 3 hundredths 4 thousandths. 


3. Name the numbers shown below 
using decimals. 


ae os. 7208. 
1,000 1,000 1,000 


4. Write a mixed form in lowest 
terms for each number named below. 
2.4 13.25 10.077 9.005 5.05 


— Copy and complete. 
5. 3 pt. makes ? fl. oz. 


6. 15 ft. make in. 


— Copy each example below and 
find the answer. Name each answer 
in lowest terms and in the more 
common mixed form. 


a b 
7, 62 132 
+7} — 62 
8 83 122 
+ 44 — 43 
9; = 37% 18} 
— 18% + 18% 
10 454 143 
— 144 + 304 


— Copy and find the answers, 
a b 


11. 54.87 86.98 
+ B21 — 54.87 
2 8677-254 6.877 
6.877 4+:.0.377 


— Copy and solve each of the fol- 
lowing number sentences. 

13. 955+ 73432 =n 

14.73 —n = 48 

15. n — 575 = 6h 

16. 1.974 = 4,852 — n 

17. 32.49 = n — 27.67 

18. 12.536 = 7.638 + 

19. At 3 for 15¢, how much will 2 
dozen oranges cost? 


20. Estimate the perimeter of a rec- 
tangle that is 26 inches long and 
6 inches wide. Then find the perime- 
ter and use your estimate to check 
your answer. 


If you have time, try these — 


21. Jessie wants 6 pieces of ribbon, 
each 13 feet long. The ribbon she 
wants is sold only by the yard. How 
many yards of ribbon should she 
buy? 

22. Jack has saved $12.75. His 
brother has saved § as much money. 
How much money have the boys 
saved together? 
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CHAPTER 13 
ES ST 


Line symmetry 


1. Look at the triangle shown in black at 
the right. The line shown in red intersects 
the triangle in point B and in point M. 

e Measure AB and CB. Are the lengths 
of these two segments equal? 

e Point M is the middle point of AC. A Mi C 
What can you say about the lengths of AM 
and MC? 

2. Suppose you were able to “fold” tri- 
angle ABC along the red line. 

e Would point C fall on point A? 

e Would CB fall on AB? 

e In triangle ABC, is the part to the right 
of the red line the exact reflection, or op- 
posite, of the part to the left? 


If a line can be drawn through a plane figure so that the part on one side 
of the line is an exact reflection of the part on the other side, the plane 
figure has line symmetry. The line that separates the plane figure in this 
way is called the line of symmetry. 


3. Does triangle ABC in Ex. 1 have line symmetry? What line is 
the line of symmetry? 

4. Trace the four closed paths shown below. On your copies, draw 
the line of symmetry for each. 


5. The closed path shown in black 
at the right is called an ellipse. How 
is an ellipse different from a circle? 


e Is the part of the ellipse below 
AB a reflection of the part of the 


<< 
ellipse above AB? 
e Is the part of the ellipse to the 


right of CD a reflection of the part 
to the left? 

e Then an ellipse has two lines of 
symmetry. The lines of symmetry 
for the ellipse shown above are 
named and _2.. 


6. Copy the closed paths shown below. Then on your copies show 
all lines of symmetry for each closed path. Be careful — one of the 
closed paths does not have line symmetry. 


JUCIQL 


7. Shown at the right is a closed path called a ?. 
Point C is the center. 

e Trace the drawing including point C. | 

e Draw a line through C. Is this line a line of sym- 
metry for the circle? 

e Draw another line through C. Is this line also a 
line of symmetry for the circle? 

e How many lines of symmetry do you think a circle 
has? What point do all these lines of symmetry have 
in common? 
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Arc-degrees 


1. Shown above is a circle with its 
center at point O. Lines AB and 
CD are perpendicular and intersect 
the circle at points A, C, B, and D. 


—— — 
e Do AB and CD intersect at O? 
Is AB a diameter of the circle? 
Name another diameter shown. 


2. Lines AB and CD separate the 
circle into 4 arcs of the same size. 
One of these arcs is are AC. Name 
the other 3 arcs. 


3. Imagine a circle separated into 
360 arcs of the same size. Any one 
of these arcs can be used as a unit 
to measure any other arc of the 
circle. This unit is called an arc- 
degree. Every circle measures 360 
arc-degrees. 


— — 

e Since AB and CD separate the 
circle shown above into 4 ares of the 
same size, each of these arcs has a 
measurement of _?_ arc-degrees. 

e Are ACB and are BDA each 
have a measurement of — arc- 
degrees. 

4. Using an. are-degree as a unit, 
what is the measure of 4 of a circle? 
1 of acircle? 3? §? 76? 
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5. The drawing below shows two 
circles that have the same center, 
point O. Rays OA, OB, and OC 
separate each of the circles into 3 
ares of the same size. 


e Is arc DE one third of the 
smaller circle? Then in arc-degrees, 
its measure is_?.. What is the mea- 
sure of arc EF? of are FD? 

e Isare AB one third of the larger 
circle? Then in arc-degrees, its 
measure is ?.. What is the measure 
of arc BC? of arc CA? 

e Imagine another larger circle 
with its center at O. Do OA, OB, 
and 0c separate this circle into 3 
arcs with measurements of 120 arc- 
degrees? Explain. 


6. Every circle measures 360 arc- 
degrees. If an arc of a circle _ 
sures 36 are-degrees, is this are 3, 
or <5, of the whole circle? What 
part of a circle is an are that mea- 
sures 90 are-degrees? 40 arc-degrees? 
120 arc-degrees? 


Latitude and longitude 


1. What special type of closed surface does the earth N 
resemble? The two pictures at the right show closed 
paths drawn around the earth. What kind of closed 
paths are they? 


e Find the North Pole in the picture. Find the South a 
Pole. Are all the circles shown running through these 
poles the same size? 

e Are the circles shown running around the earth but 
not through the poles the same size? 


2. The circles that run through the North and South 
poles are called circles of longitude. Is the measure- 
ment of each of these circles 360 arc-degrees (360°)? 
Then the measurement of each arc from pole to pole 
is 2°. Each of these half-circles from pole to pole is 
called a meridian. 


QEEEEEE, 45 
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3. The circles that run around the earth are called 
circles of latitude. The one that runs around the mid- 
dle of the earth is called the equator. Find the 
equator in the picture above; on your classroom globe. 


4. The circles of longitude and of 
latitude are separated into arc-degree 
units. The equator is called 0° lati- 
tude. Find the circle in the picture 
or on a globe that is 30° north lati- 
tude (30°N); 60° south latitude 
(60°S); 75° north latitude (75° N). 


5. The meridian for 0° longitude is 
called the prime meridian. It passes 
through Greenwich, England. Find 
the meridian in the picture or on your 
classroom globe that is 30° east longi- 
tude (30° E); 60° west longitude 
(60° W); 45° east longitude (45° E). 


6. We can locate a place on the 
earth by knowing its latitude and 
longitude. For example, Philadel- 
phia, Pennsylvania, is located where 
the circle for 40° north latitude inter- 
sects the meridian for 75° west longi- 
tude (40°N, 75° W). See if you 
can find it on your classroom globe. 

7. What national park is located at 
45° N, 110° W? 

8. Give the latitude and longitude 
for Los Angeles, California; for New 
Orleans, Louisiana; for Denver, 
Colorado; for Hilo, Hawaii. 
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Time zones 


DOOODOOO® 


NOME YUKON 
& HONOLULU 


orn" ALEUTIAN ISLANDS 


INTERNATIONAL DATE LINE 


«8 
on, 


1. Because the earth rotates on its 
axis, the sun appears to move around 
the earth. Does it really move 
around the earth? Explain. 


2. Suppose on a certain day sunrise 
in New York is at 6 A.M. Sunrise in 
California is 3 hours later. Does 
this mean that it will be 9 A.M. in 
California when the sun rises there? 

The sun will rise in Hawaii 5 hours 
after it rises in New York. Does 
this mean it will be 11 A.M. in Hawaii 
before the Hawaiians see the sun? 

So that clocks around the world 
will show about the same time for 
sunrise and for sunset, the world is 
separated into time zones like those 
shown on the map above. 
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PACIFIC MOUNTAIN 


ee : a 


CENTRAL EASTERN ATLANTIC 


3. Look at the map shown above. 
As you move from east to west, from 
New York to Hawaii, there is a 
difference of one hour between neigh- 
boring time zones. This means that 
when it is 7 AM. in New York City, 
it is only 2. A.M. in Chicago. 

4. Each time zone is given a name 
as shown on the map. Washington, 
D.C., is in the Eastern Time Zone. 
In what time zone is St. Louis? 
Denver? San Francisco? Fairbanks? 

5. When it is 10 o’clock in Miami, 
what time is it in Chicago? Seattle? 
Atlanta? Denver? Honolulu? Nome? 

6. The difference between the time 
in Montreal, one, and the time in 
San Francisco is _ hours. 


7. Fred and his family live in 
Denver. They spent their vacation 
in Miami. Their plane took off at 
10 AM. Denver time. They arrived 
at Miami 4 hours later. What time 
did the clock in the Miami airport 
show upon their arrival? 


8. A baseball game between the 
New York Mets and the Los Angeles 
Dodgers is scheduled to start at 
8 P.M. in New York City. To listen 
to the game in California, at what 
time should a Dodger fan turn on 
his radio? 


9. If you live in New Orleans, at 
what time should you turn on your 
television set to see the Rose Bowl 
football game that begins at 2 P.M. in 
California? 


10. The Cotton Bowl football game 
in Dallas begins at 3 P.M. What 
time is that in Washington, D.C.? 
in Winnipeg, Canada? 


11. A businessman in Fairbanks, 
Alaska, wishes to call his associate 
in Boston. If he knows his associate 
will be in his office at 9 a.m. Boston 
time, at what time in Fairbanks 
should he make the telephone call? 


12. What time is it in Boston when 
it is9 AM. in Fairbanks? 


13. Mr. Hunter, in New York, wants 
to talk to a friend in Denver at 9:30 
P.M. Mountain time. At what time 
should he telephone from New York? 


14. Dick and his father drove from 
San Francisco by way of the Alaska 
Highway to Fairbanks. How many 
times did they have to change their 
watches to show the correct time 
where they were? 


15. If you were flying from Juneau, 
Alaska, to Nome, Alaska, would you 
set your watch backward or forward? 
how many hours? 


16. If you were flying from Honolulu 
to Washington, D.C., would you set 
your watch backward or forward? 
how many hours? 


17. An airline schedule shows it 
takes 2 hours’ and 35 minutes to 
travel from Chicago to New York. 
If your watch shows 7 o’clock when 
you leave Chicago, what time will it 
show when you arrive in New York? 
What time should it show? 


18. When Susan reached Atlanta on 
her way to camp, she sent a telegram 
to her mother in New Orleans. The 
telegram was stamped as having been 
sent at 2:30 P.M., June 21. Her 
mother received the telegram at 2:15 
P.M., June21. Explain how this situ- 
ation is possible. 


19. An experimental jet took off 
from New York just before 1 P.M. 
It arrived in California just before 


- noon the same day. About how long 


did it take the plane to fly across 
the country? 
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Keeping up in mathematics 


Written 
& B 2 
1 658 $469.80 45,983 
204 27.54 679 
“4470 + 308.00 + 8,000 
2. 409 58,679 1,587 
x 608  — 49,876 x 946 
3. 456 $3,162.00 95)4,370 
x 280 — 1,874.98 
4. 46)1,610  45)12,035 8)17,954 — 


5. A train traveled a distance of 


Oral 
— Find the errors in Ex. 1-3. 
a b 
1. 42 = 48 58 = 
-%-3 9 +3h- 8 
7; i 
2. 42=48 31 = 31 
+54 = 5h = 24 = 24 
93 13 
nice 14 = 3 + 34 = 35 
5h 53 


A. 324i, = 2. thirty-sixes . sixes 
7 ones 


5. 4 thirty-sixes 3 sixes 1 one = — six 


6. What decimal numeral names 
the same number as 21;:2? 


— Tell the answers. 


a b 
7.574+9=2 86+5=2 
8.634+7=2 984+6=2 
9. 200 X 32 = 3,000 x32= 2 
10.43-4=2 624+2=/74 
11. 25x 2. =200 2 x 14=1,400 


12. For each sentence below, name 
the set of whole numbers that make 
it true. 


3xXx2>n 14—n>5 
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912 miles in 16 hours. Its average 
speed was —?_ miles an hour. 

6. At an average rate of 46 miles 
an hour, how far will a bus travel in _ 
6 hours? 


7. Barbara needs 4 yards of ging- 
ham and a 45-cent roll of tape to 
make a laundry bag. If she pays 
69¢ a yard for the gingham, how 
much will it cost to make the bag? 


8. Chuck helped his father box and 
sell 500 tomato plants. They put 25 
plants in each box and sold them for 
$2.00 a box. How much money did 
they get for the 500 tomato plants? 

9. Solve this sentence. 

n +564 = 1003 
10. The following are models of what 
kinds of closed surfaces? 


a shoe box a tin can a globe 


Comparing numbers 


ee ae Tl 


1. For each picture shown above, 
name the number of members in the 
set of tables; in the set of chairs. 


2. What is the difference between 
the number of tables and the number 
of chairs in A? in B? C? D? 

What operation do you use to find 
the difference between two numbers? 


SSS eS eer 
One way to compare two numbers is 


to find the difference between the two 
numbers. 
ae Se eee ee 7) 


3. Is the difference between the 
number of chairs and ‘the number of 
tables the same for each picture 
shown above? 


4. Suppose that the difference be- 
tween the number of chairs and the 
number of tables is 15 and that the 
number of chairs is 20. Which of 
the following statements can be 
true? Explain. 


e The number of tables is 5. 
e The number of tables is 35. 


5. In A, the number of chairs is _?_ 
times the number of tables. 
Did you subtract or did you divide 
to find the answer? 


SSE ee] 
Another way to compare two numbers 


is to find the quotient of one number 
divided by the other number. 
SS ee 


6. In B, the number of chairs is _?_ 
times the number of tables. 
In the same way, compare the 
number of chairs and the number of 
tables in C; in D. 


7. In each picture shown above, is 
the number of chairs 4 times the 
number of tables? 


8. Suppose that the number of 
chairs is 4 times the number of 
tables and that the number of chairs 
is 20. Which of these statements 
can be true? Explain. 


e The number of tables is 5. 
e The number of tables is 80. 
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Ratio 


1. What is the number of members 
in the set of blue disks shown above? 
What is the number of members in 
the set of red disks? 


2. What is the quotient of the num- 
ber of blue disks divided by the num- 
ber of red disks? The number of 
blue disks is 2. times the number of 
red disks. 


3. Does the fraction } name the 
quotient of the number of red disks 
divided by the number of blue disks? 
The number of red disks is ?- of the 
number of blue disks. 


4. When two numbers are com- 
pared by finding the quotient of one 
number divided by the other, the 
quotient is.called a ratio. For ex- 
ample, the quotient 3 is called the 
ratio of 3 to 1. The quotient } is 
called the ratio of 1 to 2.. 


5. In the picture of the boxes shown 
below, the ratio of the number of 
blue boxes to the number of red boxes 
is 4 to 3, or $. What is the ratio of 
the number of red boxes to the num- 
ber of blue boxes? 
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6. The ratio of one number to an- 
other is named by a fraction or by a 
numeral for a whole number. What 
fraction or numeral for a whole num- 
ber names the ratio of 5 to 8? 
8to5? 12 to6? 6to7? 9tol? 


— Write a numeral to name each 
of the following ratios. 


a b Cc 
7. 4tod5 6 to3 1 to9 
8. 8to3 3 to8 4tol 
9. 3to14 6 to7 12 to5 
10. 22 to 23 2 tol 5 to 16 


11. Name the ratio of the number 
of red diamonds to the number of 
blue diamonds shown below. 


9 004 
$494 
4 $404 


12. Name the ratio of the number 
of blue diamonds to the number of 
red diamonds shown in Ex. 11. 


13. Name the ratio of the number 
of red diamonds to the total number 
of diamonds shown in Ex. 11. 


14. Name the ratio of the number 


of blue diamonds to the total number 
of diamonds shown in Ex. 11. 


Naming ratios with fractions 


A B 


C D 


1. Each of the four sets of blocks 
shown above contains a number of 
red blocks and a number of blue 
blocks. 


e How many blocks are shown in 
set A? How many are red? What 
fraction in lowest terms names the 
ratio of the number of red blocks to 
the total number of blocks? 

e Look at set B. What fraction 
in lowest terms names the ratio 
of the number of red blocks to th 
total number of blocks? ' 

e What fraction in lowest terms 
names the ratio of the number of 
red blocks to the total number of 
blocks in set C? in set D? 

e Is the ratio of the number of red 
blocks to the total number of blocks 
the same for each set shown above? 


2. What fraction in lowest terms 
names the ratio of 1 to 2? the 
ratio of 4 to 8? 9 to 18? _ 12 to 24? 
50 to 100? 


3. Look at the four sets of dia- 
monds shown below. For which two 
sets is the ratio of the number of 
red diamonds to the number of blue 
diamonds the same? 


0°09" 


0" 


oo" 


*tetet 
> 


4. The chart below shows five pairs 
of sets. Copy it. Then draw addi- 
tional diamonds or boxes on your 
chart so that the ratio of the number 
of members in A to the number of 
members in B is 3. 


Equivalent fractions and ratios 
a @@® ae 


566¢¢ HHEEEE 


1. Look at sets A and B shown 
above. What is the ratio of the 
number of diamonds to the number 
of boxes in A? What is the ratio of 
the number of diamonds to the num- 
ber of boxes in B? Is the ratio the 
same for both sets? 


2. Why can you use either 2 or & to 
name the ratio of the number of 
diamonds to the number of boxes 
in B? 

3. Look at the set of fractions 
shown below. 

Bebe 

» Do these fractions all name the 

same number? What do we call 


different fractions that name the 
same number? 


e Do all the fractions shown in 
the set above name the same ratio? 
Explain. 


4, Suppose the ratio of the number 
of diamonds to the number of boxes 
is 3. If aset contains 14 diamonds, 
how many boxes does it contain? 
What fraction that shows a numera- 
tor of 14 is equivalent to 2? 
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5. On a can of frozen orange juice, 
the instructions say to mix each can 
of frozen juice with 4 cans of water. 
What is the ratio of the number of 
cans of frozen juice to the number of 
cans of water? 

e What fraction that shows a 
numerator of 2 is equivalent to 4? 
1 —2 Then if 2 cans of frozen juice 
are used, how many cans of water 
should be used? 

» What fraction that shows a de- 
nominator of 16 is equivalent to 5? 
i= Then if 16 cans of water are 
used, how many cans of frozen juice 
should be used? 

e Explain how you can use the idea 
of equivalent fractions to find how 
many cans of water should be mixed 
with a given number of cans of 
frozen juice; to find how many cans 
of frozen juice should be mixed with 
a given number of. cans of water. 


6. Use the ratio given in Ex. 5 and 
the idea of equivalent fractions to 
find how many cans of water should 
be mixed with 5 cans of frozen juice; 
with 8 cans of frozen juice; with 12 
cans; with 25 cans; with 50 cans; 
with 100 cans. 


7. How many cans of frozen juice 
should be mixed with8 cans of water? 
with 12 cans of water? with 40 cans? 
with 100 cans? 


Using ratios 


1. United States nickels are coined 
from an alloy of copper and nickel 
called cupronickel. If 1 pound of 
nickel were used to make this alloy, 
then 3 pounds of copper would be 
used. What is the ratio of the num- 
ber of pounds of nickel to the number 
of pounds of copper in cupronickel? 


2. If 2 pounds of nickel were used 
to make cupronickel, how many 
pounds of copper would be used? 


3. How many pounds of copper 
would be used to make cupronickel if 
5 pounds of nickel were used? if 25 
pounds of nickel were used? 50 
pounds of nickel? 100 pounds? 500 
pounds? 


4. If 27 pounds of copper were used 
to make cupronickel, how many 
pounds of nickel would be used? 


5. How many pounds of nickel 
would be used to make cupronickel 
if 36 pounds of copper were used? if 
72 pounds of copper were used? 180 
pounds of copper?-450 pounds? 900 
pounds? 


6. A recipe for chocolate brownies 
requires 2 cups of sugar and 4 eggs. 
Find the number of cups of sugar 
and the number of eggs that would 
be needed if you double the recipe; 
if you triple it; if you make only } of 
the recipe. 


7. What fraction in lowest terms 
names the ratio of the number of ears 
on a cow to the number of hoofs? 
What is the ratio of ears to hoofs in 
a herd of 100 cows? 1,000 cows? 
10,000 cows? 


8. In a certain fuel mixture, the 
ratio of the number of cups of oil to 
the number of gallons of gasoline is 
g- Use this ratio to find how many 
gallons of gasoline should be mixed 
with 4 cups of oil; 6 cups of oil; 8 
cups; 10 cups; 100 cups. 


9. To obtain the fuel mixture de- 
scribed in Ex. 8, how many cups of 
oil should be mixed with 10 gallons 
of gasoline? 25 gallons of gasoline? 
100 gallons? 500 gallons? 


10. In a recipe for doughnuts, 4 eggs 
are required to make 3 dozen dough- 
nuts. How many eggs are needed to 
make 6 dozen doughnuts? 9 dozen 
doughnuts? 12 dozen? 30 dozen? 
120 dozen? 


11. For the recipe given in Ex. 10, 
how many doughnuts can you make 
with 8 eggs? 12 eggs? 24 eggs? 144 
eggs? 


Think twice! PBRPPFPFFFPA4AAAAAAARARA 


12. Using the recipe given in Ex. 10, 
how many doughnuts can you make 
with 2 eggs? with 6 eggs? with 10 
eggs? 
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Ratio and money 


1. If Harry earns $1.20 for every 
hour he works, how much will he 
earn if he works 2 hours? 7 hours? 
3 hours? 40 hours? 


2. Suppose you wish to find how 
much Harry earns in a given number 
of minutes, such as 10 minutes. 


e You can think of $1.20 as A, 
cents and 1 hour as 2 minutes. 
Does 122 name the ratio of the 
number of cents to the number of 
minutes? What fraction in lowest 
terms or numeral for a whole number 
names the same ratio? 

e The ratio of the number of cents 
to the number of minutes tells yo 
that the number of cents is always 
times the number of minutes. In 10 
minutes Harry would earn 2. X 10, 


or _, cents. 


3. How much will Harry earn in 30 
minutes? 45 minutes? 1) hours? 
13 hours? 


4. If wire costs 30¢ a yard, what 
is the ratio of the number of cents 
to the number of yards? the number 
of cents to the number of feet? the 
number of cents to the number of 
inches? 


5. Use your answers to Ex. A to find 
the cost of 1 foot of wire; 2 feet; 5 
feet; foot; 45 feet. 


6. At 60¢ a yard, what is the cost 
of 1 foot of rope? 14 feet? 2) feet? 
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7. Suppose doughnuts sell for 90¢ 
a dozen. What is the ratio of the 
number of cents to the number of 
dozens? the number of cents to the 
number of doughnuts? 


8. Use your answers to Ex. 7 to find 
the cost of 6 dozen doughnuts; the 
cost of 6 doughnuts; 18 doughnuts; 
14 dozen doughnuts; 30 doughnuts. 


9. Mary can earn 50¢ an hour baby- 

sitting. How much can she earn in 
2 hours? 25 hours? 
10. Tom earns 75¢ an hour for mow- 
ing lawns. How much will he earn 
in 20 minutes? 40 minutes? 1 hour 
and 20 minutes? 2 hours and 40 
minutes? 


11. If plums sell at 3 for 10¢, how 
much will 6 plums cost? 12 plums? 
2 dozen plums? 

12. Use the sign in the bakery-shop 
window shown below to find the total 
cost of 3 dozen cookies, 15 dozen 
doughnuts, and 2 dozen cupcakes. 


| Cookies y oe 

Doughnuts. 36 ¢ deren 

Cupcakes BO¢ for [8 ¢ 
oF 


Pies 
Cakes 544425 


Ratio and scale models 


_' 


RQ, 


1. Bob is building a scale model of 
a boxcar to add to his model railroad. 
He says the ratio of the number of 
inches on the model to the number of 
feet on the real boxcar is 1 to 4, or 
z This means that 1 inch on the 
model represents _?_ feet on the real 


boxcar. 


2. The model boxcar Bob is build- 
ing is 9 inches long. How long is the 
real boxcar? 


3. The door on the real boxcar is 
8 feet high. How high is the door 
on Bob’s model? 


4. Sam is also building a scale model 
of the 36-foot boxcar. The ratio of 
the number of inches on Sam’s model 
to the number of feet on the real 
boxcar is 75. Will Sam’s model of 
the boxcar be larger or smaller than 
Bob’s model? Explain. 


5. Jerry is also making a scale 
model of the boxcar. His model will 
be 43 inches long when finished. If 
the real boxcar is 36 feet long, what 
is the ratio of the number of inches 
on Jerry’s model to the number of 
feet on the real boxcar? 


6. Shown below are the three 
models built by Bob, Sam, and Jerry, 
but not in that order. For which 
model is the ratio of the number of 
inches on the model to the number 
of feet on the real boxcar the 
greatest? the least? Explain. 


Lee = aa 


baie — 2 


7. Mary’s father made her a scale- 


model dollhouse. The ratio of the 
number of inches on the dollhouse 
to the number of feet on a real house 
is §. What is the ratio of the num- 
ber of inches on the dollhouse to the 
number of inches on a real house? 


Think twice! PRA IIAP PA AAAI AAS 


8. If the doors of a real house are 
74 feet high, how high are the doors 
on Mary’s dollhouse (Ex. 7)? 
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Scale drawings 


1. Jack and his friends are building 
a clubhouse in the back yard. Before 
they started, Jack drew the club- 
house plans shown below. 


SCALE: > IN. TO 1 FT. 


e The plans show that Jack used a 
scale of 1 inch to 1 foot. How is this 
scale related to the ratio of % to 1? 

e On the plans, the clubhouse is 
2 fourths inches long and _?- fourths 
inches wide. 

e The actual clubhouse will be 


feet long and 2. feet wide. 


2. The ratio of } to 1 is the quotient 
of 1 divided by 1. What is the quo- 
tient of any number divided by 1? 
Then 1 +1 equals’. The fraction 
in lowest terms that names the ratio 
of }tolis—2. 


3. On the floor plan, how is the 
door marked? How wide is the door 
on the plans? How wide will it be 
in the clubhouse? 
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4. On the floor plan, how are the 
two windows marked? How wide is 
each window on the plan? Then 
how wide will each window be in the 
clubhouse? 


5. If Jack changed his original plans 
to show a door 3 feet wide, the seg- 
ment that represents the door on his 
drawing should be how long? 


6. Jack and his friends also planned 
for the furnishings shown on his 
drawing. Use the scale shown to find 
the actual dimensions of each piece. 


e Bunk bed: 2 ft. by 2 ft. 

e Table: _?. ft. by 2 ft. 

e Chest: 2. ft. by 7 ft. 

e Bench: 2 ft. by — ft. 

7. How long would Jack’s drawing 
be if he had used the scale of $ inch 
to 1 foot? how wide? 


8. How long would Jack’s drawing 
be if he had used the scale of 1 inch 
to 1 foot? If this scale were used, 
could you show the plans on this 
page? Explain. 

9. Jack’s friend also made a set of 
plans for the clubhouse. He used a 
scale of } inch to 1 foot. Tell the 
dimensions on these plans for each 
item of furniture. 

e Bunk bed: 2 in. by 2 in. 
e Table: 2. in. by - in. 
e Chest: 2. in. by —- in. 
e Bench: 2. in. by ~ in. 


10. Using a scale of } inch to 1 foot, 
draw a line segment that represents 
2 feet; 3 feet; 5 feet. 


11. Using a scale of ;4, inch to 1 foot, 
what distance would be represented 
by a line segment 4 inch long? 2 
inches long? 23 inches long? 


12. Using a scale of 1 inch to 100 
miles, what distance would be repre- 
sented by a line segment } inch long? 
2 inches long? 14 inches long? 


13. Using the scale of 4 inch to 1 
mile, tell what distance each of the 
following line segments represents. 


14. Using the scale of } inch to 1 
foot, draw a line segment to repre- 
sent 3 feet; 5 feet; 12 feet; 16 feet; 
20 feet. 


15. Using the scale of 4 inch to 1 
yard, draw a line segment to repre- 
sent 1 yard; 2 yards; 3 yards; 5 
yards. 


16. Using a scale of 4 inch to 1 yard, 
what distance would be represented 
by a line segment 4 inch long? 3 
inches long? 33 inches long? t inch 
long? 


SCALE: 1 IN. TO 40 IN. 


17. Shown above is a picture of 
Jack’s model railroad. The picture 
has been drawn to a scale of 1 inch 
to 40 inches. 


e From C to A is one section of 
straight track, and from A to B is 
one section of curved track. How 
many sections of straight track does 
Jack have? how many sections of 
curved track? 


e How long is each straight sec- 
tion of track? 

e What is the total length of the 
straight sections of track? 

e Each curved section of track is 
102 inches long. See if you can find 
the distance around the model rail- 
road track. 


Think twice! RRAP AAP AAA DARA RRRIS 


18. Suppose each } inch of model 
track shown in the drawing above 
represents 1 foot of real railroad 
track. What would be the distance 
around this much track of a real 
railroad? 
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Another look at comparing numbers 


1. Three girls and five boys play 
the violin in the school orchestra. 


e There are 2. more boys than 
girls. 

e There are ?. fewer girls than 
boys. 

e The ratio of the number of boys 
to the number of girls is 2. 

e The ratio of the number of girls 
to the number of boys is . 


2. In Ex. 1, you showed four differ- 
ent comparisons for the numbers 3 
and 5. In which of the comparisons 
did you find the difference between 
the numbers? In which of the com- 
parisons did you show a ratio of one 
number to another? 


3. How many pupils play the violin 
in the school orchestra (Ex. 1)? 

» What is the difference between 
the number of boys and the total 
number of pupils? 

» Write a fraction in lowest terms 
to name the ratio of the number of 
boys to the total number of pupils; 
the total number of pupils to the 
number of boys. 

» What is the difference between 
the number of girls and the total 
number of pupils? 

e Write a fraction in lowest terms 
to name the ratio of the number of 
girls to the total number of pupils; 
the total number of pupils to the 
number of girls. 
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4. Peter has 5¢ and Rusty has 30¢. 
Write four true sentences comparing 
5¢ with 30¢. 


5. How many girls are there in your 
classroom? how many boys? Write 
four true sentences comparing the 
number of girls with the number of 
boys. 


6. Compare the number of girls 
with the total number of pupils in 
your classroom. 


7. Compare the number of boys 
with the total number of pupils in 
your classroom. 


8. Randy and Cliff weighed them- 
selves on the school scales. Randy’s 
weight was 90 pounds. Cliff weighed 
100 pounds. 


e What is the difference between 
their weights? 

e Write a fraction in lowest terms 
to name the ratio of Randy’s weight 
to Cliff’s weight; of Cliff’s weight to 
Randy’s weight. 


9. A new bicycle costs about $60. 
Charles can buy a used one for $20. 
This is about _?. dollars less than 
the cost of a new one. Does } name 
the ratio of the approximate cost of 
a new bicycle to the cost of a used 
one, or the cost of a used bicycle to’ 
the approximate cost of a new one? 


Comparing large numbers 


The table below shows the seven 
states in the United States having 
the largest populations according to 
the 1960 census. 


California 
Illinois 
Michigan 
New York 


15,717,204 
10,081,158 

7,823,194 
16,782,304 


9,706,397 
11,319,366 
9,579,677 


1. Read the population figure for 
the state that has the greatest num- 
ber of people. Read the population 
figure for each of the other states 
shown in the table. 


2. What is the difference between 
the number of people living in Texas 
and the number of people living in 
Ohio? the number living in Califor- 
nia and the number living in New 
York? the number living in Penn- 
sylvania and the number living in 
Michigan? 


3. Arrange the names of the states 
according to the size of population. 
Begin with the state that has the 
greatest population. 


4. What is the difference between 
the number of people living in the 
first state and the number of people 
living in the last state on your list? 


5. What state is the middle state 
on your list? Its population is how 
much greater than that of the state 
with the smallest population on your 
list? how much less than that of the 
state with the greatest population? 


6. When a ratio is used to compare 
large numbers like those shown in 
the table, approximations for the 
numbers are often used to make the 
comparison easier. 

Make a new table for the seven 
states having the greatest popula- 
tions. For this table, approximate 
each of the numbers shown in the first 
table to the nearest million. 


7. One way to name the ratio 
of Ohio’s population to Michigan’s 
population is shown below. 

10,000,000 

8,000,000 
Another way to name the ratio of 
10 million to 8 million is to use the 
fraction ?. What fraction in lowest 
terms also names the ratio of 10 
million to 8 million? 


8. Using the numbers shown in the 
table you made for Ex. 6, write a 
fraction in lowest terms or a numeral 
for a whole number to name the 
ratio of: 

e New York’s population to Ohio’s 
e Texas’ population to Illinois’s 
e Pennsylvania’s to California’s 
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SELF-HELP TEST 11 


1. Write a Roman numeral for each 
number named below. [6-7] 


17. 23 32 55 102 


2. Name each figure shown be- 
low. [204-05] 


Mead 


3. Which gives a more precise mea- 
surement, measuring to the nearest 
half inch or measuring to the nearest 
quarter inch? [84-85] 

4. List the whole numbers less than 
20 that are prime numbers. [180] 


SELF-HELP TEST 12 


— Copy, find the answers, and check. 
i. 3, a 


+ 27, [249] + 34% [252] 
3. 7 4. 394 

— 43 [251] — 19% [255] 
5. 9.4 6. 8.62 

+59 [264] — 7.83 [266] 


7. 66)3,157 [143] 


8. 42)$16.75 
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[146] 


5. Write a decimal that names 4 
tens 6 ones 2 tenths 5 hundredths. 
[240] 
6. Write a decimal that names seven 
thousand and seven thousandths. 
[261] 
7. Write a decimal to name each 
number shown below. [243, 244, 261] 
32 1244, adh 5 6000 
8. 4 sixes 2 ones = sir [228-29] 
9. Which numerals below name the 
same number as 63? [253] 


4 68 20 58 40 40 
6¢ 6 3 53 6 3 


10. Write a fraction in lowest terms 
or a numeral for a whole number to 
name each ratio. [280-81] 


3 to7 4 to6 8 to 2 


9. What is the ratio of the number 
of red diamonds to the number of 
blue diamonds shown below? [280] 


¢o%%9% 
$9044 


10. What number should be matched 
with point C on the number line 
shown below? What number should 
be matched with point H? F? G? 

[245] 


0 0.5 C 1.5 E F G 


IT’S CHECK-UP TIME BRS BERR eee eee 


1. The red paths on the map above 


indicate time zones. What time is 
it in Juneau when it is 7:00 in Nome? 
2. Use the blue paths on the map 
to find the latitude and longitude for 
Seward; for Pilgrim Springs. 
3. Which figures shown below have 
line symmetry? — 


=O 


4. How many lines of symmetry can 
be shown for each figure in Ex. 3? 


5. Arc DE is } of a circle. The 
measure of arc DE is ?_ arc-degrees. 


6. The ratio of the number of blue 
boxes shown below to the total num- 
ber of boxes is _?_.. 


7. The ratio of blue boxes to red 
boxes shown above is .. 
— Name each ratio with a numeral. 
8. 5 to2 9. 4tol 
10. 3 to5 11. 4 to 12 


12. Which numerals name the same 
a 4g Me a 


ratio? 5 9 5 3 3 

— Using a scale of 1 inch to 1 foot, 
find the distance represented by each 
line segment described below. 

13. A segment 2 inches long 

14. A segment 2} inches long 

15. A segment 3 inch long 

16. Using a scale of +5 inch to 1 mile, 
how long a line segment would be 
drawn to represent 15 miles? 

17. Rose earns 75¢ an hour baby- 
sitting. If she baby-sits for 3 hours 
and 20 minutes, she will earn _?.. 

18. There are 15 girls and 18 boys 
in a fifth-grade class. Compare the 
number of boys to the number of girls 
in two ways. 

19. The population of Illinois was 
4,821,550 in 1900 and 10,081,158 in 
1960. To the nearest million, find 
the ratio of Illinois’s population in 
1900 to its population in 1960. 

20. At $1.20 a yard, what is the cost 
of 23 feet of material? 


If you have time, try these — 

— The ratio of the number of inches 
on a model plane to the number of 
feet on a real plane is 2. 

21. If the real plane is 424 feet long, 
how long is the model plane? 

22. If the model plane is 52 inches 
high, how high is the real plane? 
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CHAPTER 14 


Finding the product of two fractional numbers 


—y 
Nie 

Sy 
De) ed 


1. You have discovered that to find 
the area of a rectangular region, you 
multiply length times width. Look 
at figure A shown above. What is 
the area of this region? 


2. The same rectangular region is 
shown in figure B above. A line seg- 
ment separates it into two smaller 
regions of the same size. Each of 
these smaller regions is what part 
of the larger region? Then is the 
area of each smaller region = square 
inch? 

3. In B, what is the area of the 
region shaded blue? What are the 
dimensions of this region? Then is 
this sentence true? 4x1 =4 


4. The same region is shown in C, 
this time separated into _?. smaller 
regions of the same size. Each of 
these regions is _’. of the larger 
region. The area of the large region 
is ?. square inch. Then the area of 
each of the four small regions is ?- 


square inch. 
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5. In C, what is the area of the 
region shaded red? What are the 
dimensions of this region? Then is 
this sentence true? $x4=1 

6. Look at the region shown in D. 
It has been separated into _?_ smaller 
regions of the same size. Is each of 
these smaller regions 3 of the larger 
region? Then the area of each 
smaller region is ?_ square inch. 


7. What are the dimensions of the 
region shaded yellow in D? Then is 
the following number sentence true? 


tytieal 
aXa=3 


8. Since the area of each smaller 
region shown in D is } square inch, 
what is the area of 3 of these smaller 
regions? 


9. What is the area of the region 

shaded brown in D? What are the 
dimensions of this region? Then 
what number makes this sentence 
true? $X$=n 


10. The dimensions of the square re- 
gion shown below are1” by 1”. What 
is the area of this square region? 


Ble BIR AI BIE 


Wl 


bool 
3 3 


11. The square region is separated 
into ?. smaller rectangular regions 
of the same size. The area of each 
smaller region is what part of the 
area of the square region? Then is 
the area of each smaller region ;5 


square inch? 


12. What is the area of the region 
shaded yellow? What are its dimen- 
sions? Then what number makes 
the following number sentence true? 
lxlean 

344 


13. If 1 smaller region has an area 
of = square inch, what is the area 
of 3 of these smaller regions? 


14. What are the dimensions of the 
region shaded brown? What is its 
area? Then is this sentence true? 
1 3 = 3 
3X57 


15. What is the area of the region 
shaded red? What are its dimen- 
sions? Then what number makes 
the following number sentence true? 
gx} 


— Use the square region shown 
above to help you solve the following 
number sentences. 


a b 
16.3xt=n ;xXZ=n 
17.3xX}=n yXeg=n 
1s.$xt=n $x2=n 


— Use the square region shown 
above to help you solve these num- 
ber sentences. 


19.5X$=n zXZ=n 
20.¢xi=n Exlan 
Think twice! 


wos ‘Draw and separate a square 
region to help you solve these num- 
ber sentences. 


21.5 X2=n 


om Alw 


x 
x 


ON AIO 
leo cojew 
3 


22.3xXj=n 
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Fractional parts of a fractional number 


1. The red line segments separate 
the rectangular region shown at the 
right into 2. parts of the same size. 
Is the part of the region that is 
shaded red 3 of the whole rectangular 
region? 


eS 
Bir 
lr 


2. The same rectangular region is 
shown in the second drawing at the: - 
right. This time the region has been 
separated by a blue line segment into 
_ parts of the same size. The part 
of the rectangular region that is 
shaded blue is —?. of the whole rec- 
tangular region. 


_3. In the third drawing, the same 
rectangular region is shown once 
again. Look at the intersection of 
the part of the region that is shaded 
red with the part that is shaded 
blue. Is this intersection } of ¢ of 
the whole rectangular region? 


4. Look at the third drawing again. 
Together, the red line segments and 
the blue line segment separate the 
rectangular region into eight parts of 
the same size. Each of these parts 
is 2_ of the whole rectangular region. 
Then the part of the region that is 
purple is ?. of the whole rectangular 
region. 


5. In Ex. 3 you discovered that the part shaded purple is 4 of 3 of 
the whole rectangular region. In Ex. 4 you discovered that the part 
shaded purple is 3 of the rectangular region. Then is this number 
sentence true? 4 of 3 = 3 
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6. Look at this set of 15 marbles. 


Whe Wie 


WR 


e The red paths separate the set 
into 5 subsets with the same number 
of members. Is each of these sub- 
sets § of the set of marbles? 

e The blue paths separate the set 
into 3 subsets with the same number 
of members. Is each of these sub- 
sets 5 of the set of marbles? 

e Together the red and blue paths 
separate the set of marbles into _?_ 
subsets with the same number of 
members. Each marble is what part 
of the set of 15 marbles? 


7. Using the drawing above, tell 
how many marbles are in the subset 
of 4 of £ of the set of ee Is 
this dentenes true? tofi= 15 


8. How many marbles are in 4 of ¢ 
of the set of marbles? Then 1 i of 4 
equals 3%. 


— Copy and complete these sen- 
tences, using the diagram in Ex. 6 
to help you. 


— Use the drawings below to help” 


you as you copy and complete the 
number sentences shown under each 
drawing. 


1 
2 
i 
2 

a ce fl 

3 | 3 

a b 

li dof Pat ofZ= 2 
1 ee 2 dens 9 
12. ,0f 5 = 2 3 of 5 =i 


es * oF oe eee, 
13. ,0f ; = 2. 4 of g = 2 
14. off = 2 2of $= 2 
- 
4 
i 
4 
i 
4 
ie 
4 { 
ee ae ae | 
4 4 4 4 
1 ae: fl Se a? 
15 q of f= 2 z of 3 ath 
3 Lg ea a 2 Se, 
16 sofg= 2 go f= 2. 


Finding a fractional part and multiplication 


1. The region shown below has an 
area of 1 square inch. It is separated 
into _2_ regions of the same size. 


wh Wh Wir 


Pik 
Pile 
pt 


e Since each smaller region is 75 
of the square region, the area of each 
smaller region is 2. square inch. 

e Isthissentencetrue? 4X 4 = 75 
Explain. 


2. Use the square region above to 
solve these sentences. 
3x1= 1x 2= 

3. The region below is separated 
into _2_ regions of the same size. 


woe wl Wir 


oS 
oS 
BS 
BS 


e Is the blue region } of the whole 
rectangular region? What part of 
the rectangular region is red? 

e The intersection of the blue re- 
gion and the red region is what part 
of the whole region? Then } of 3 
equals 7. Explain. 
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4. Use the region shown in Ex. 3 
to solve these sentences. 


1 2 _ 
z0fF =n 


5. Look at your answers for Ex. 2 
and Ex. 4. Does 3 x } name the 
same number as ? of 3? How are 


1 x 2 and j of 3 related? 


*k Your discovery 


Tell your discovery 

How is finding the fractional part ~ 
of a number related to the multipli- 
cation of fractional numbers? 


Use your discovery 

e If x § equals $3, what number 
is 8 of ? 

e If 3 of 4 equals 32, what number 
is 2 x 3? 


ee ASS eR AS TS 


— Solve each of these sentences. If 
you need help, use the drawings of 
regions shown on pages 292-96. 


a b 
1 1 1 1 — 
6 4X =n 4 0f5 =n 
3 (_ 3 a 
a ee he sof 5 = 2 


10. 


ene 
x 
nis 
I 
3 


A pattern for multiplication 


1. On the previous pages you dis- 
covered that all of the number sen- 
tences below are true. 


1x} 
aXg> 
Study these number sentences and 
then answer the following questions. 


|= ol= 


3 1 =- 33) 
4X3 =38 
1 3. 


3. 
2 349 = 73 


_ 


e In each sentence, how is the 
numerator of the product related to 
the numerators of the factors? 

e In each sentence, how is the de- 
nominator of the product related to 
the denominators of the factors? 


2. Shown below are four more true 
number sentences. 


3 A, om, 2. 3 ieee 
ote 20 4% 5 = 39 

x tL us 35 23 
>X$=a 9X§ io 


° In coat of these sentences, how 
is the numerator of the product re- 
lated to the numerators of the fac- 
tors? 

e In each of these sentences, how 
is the denominator of the product 
related to the denominators of the 
factors? 


3. Are the following number sen- 
tences true? 


1 Di seg YU a, 
7X4 =ha FRG 
3 3 — 3X3 _ 9 
©ZX5 — ax = 3 


Do you see a pattern you can use 
to find the product of two fractional 
numbers? 


4. Copy and solve these sentences. 


4 Die HE Xie eer By 
o 5 <3 sag Ae 
3 5 _ 3xXn _ 15 
7 <= aan SS 
5 7 — 5xe _ 35 
* 5 <5 = gee — Ze 


Tell your discovery 

In the multiplication of fractional 
numbers, how are the numerator and 
denominator of the product related 
to the numerators and denominators 
of the factors? 


Use your discovery 
e Find the product of 4 and 2. 


e Find the product of 2 and 4. 
SS re oy 


5. If : and 5 represent any two 


fractional numbers, how does the 
following sentence show you the 
pattern for finding the product of 
any two fractional numbers? 


aX c 
bxd 


a C 
ba 


— Use the pattern you have dis- 
covered to solve these sentences. 


a b 
6.ix2=n 4XZ=n 
7.2x8=n 4xXxt=n 
ed Ce ee 
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Using the pattern for multiplying fractional numbers 


1. Is the number sentence shown 
below true? 


_ 3x5 _ 15 
4X9 =4x9 —3 


Look at the numerator and de- 
nominator of the product. Do these 
terms have any common factor other 
than 1? Then is 48 in lowest terms? 
Name the ae "of 3 and 3 witha 
fraction in lowest ‘aris 


— Solve each of the following num- 
ber sentences. Name each answer 
with a fraction in lowest terms. 


a b 
24x $=n 3xt=n 
5 sy 3 1 6 
3.3 xX Z=n 5x7 =n 
agxgan  $xhan 
2 — 5 3. 
5.3 X5=0 9 Xig = 2 
7 o 3 dL ges 
6.7 X 5 = aXg=n 


7. To find the product of 2 and 3, 
Bob and Joan both used the: pattern 
you have discovered. But Bob said 
the product is 24 and Joan said the 
product is 275 


e Is this “eaeiiee sentence true? 


Sse? — Sek — 21 
Xo = 5x2 = 10 


Then is Bob’s answer correct? 
e Is this number sentence true? 
21 191 
= +i =2 +46 = 2% 

Is Joan’s answer eat also? 
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8. Bob said the product of 3 and 3 
is ©. Joan said it is 1. Explain 


ae both answers are correct. 


— Solve each of these sentences. 
Express each answer in two ways. 


a b 
9.3x3=n &xf=n 
lotixtt=n 4x$=n 
11.$x2=n oxXz=n 
12.3x%=n ixg=n 
— Solve these sentences. You may 


name products greater than 1 using 
a mixed form if you wish, but express 
all answers in lowest terms. 


13.8 xX2=n txg= 

1a8xean &xGan 
5.8x2=n 9¢x$=n 
16.2x2=n &§xd¢=n 
17.3xXf,=n 2x3=n 


Think twice! “wnAnnnnnnW1—w~ 


18. Mike is making a_hot-plate 
holder for his mother by gluing j- 
inch square pieces of tile on a rec- 
tangular-shaped piece of wood. If 
the piece of wood is 6} inches long 
and 44 inches wide, how many pieces 
of tile does Mike need? 


If you need more practice, do Prac- 
tice Set 32, page 334. 


Multiplying a fractional number by a whole number 


COMBINED 
WITH 


@ - 


RESULTS 
IN 


1. The drawing above shows that when you combine three equal 
parts that are each ‘ of a whole, the result is _?_ of a whole. 
What number is $4141? Js 4+4+4 the same as three 
#8, or 3 X 4? Then what number makes this sentence true? 


3xd=d4+h+h—n 


2. Is this a true sentence? 


1 1 1 
Cet & 


— +4151 
nla” | 


What operation 


other than addition can be used to find the sum of the 3 ones in 
the numerator of 1+1+12 Then igs this number sentence true? 


3. Is } another way to express the number 3? Then is this number 
sentence true? 3x 1=3x ; Using the pattern for multiplying 
fractional numbers, what is the product for 3 x 1? 


4. Suppose you wish to solve this 
number sentence. 4 x 2=n 


e Does 4 X 3 name the same num- 
beras$+2+2+2? What is the 
sum for$-+3-+%+2? Then what 
does 4 x 2 equal? 

e Does 4 x 2 name the same num- 
ber as + X 3? What number is 
named by + X $? Then4 x 2 equals 

2 


5. Does2 x § name the same num- 
ber as 7X $? What number is 
named by |X8? Then 2x8 
equals ? . 

What number makes this sentence 
true? 2x5 = 2x8 _28 


6. What numbers make this sen- 


4 ax4 
5 


tence true? 3 x # = 4 


— Solve these sentences. You may 
express your answers in mixed form 
if you wish, but be sure all answers 
are in lowest terms. 


a b 
7.2X}f=n 3xX2=n 
8.4x2=n 6xX2=n 
9.5 Xian 2X hen 
10.7X2=n 3xt=n 


If you need more practice, do Prac- 
tice Set 33, page 334. 
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Multiplying a whole number by a fractional number 


1. What is the number of members 
in the set of jacks shown below? 


sk | oe | sk | ae 
se | oe | 8 | 38 
se | oe | oe | os 


e Red line segments are shown 
separating the set of jacks into 
subsets of the same number. 

e What part of the whole set is 
each of these subsets? How many 
members are in each subset? Then 
is this sentence true? 4 of 12 = 3 

e What part of the whole set is 3 
of these subsets? How many mem- 
bers are in 3 subsets? Then is this 
sentence true? 3of 12 =9 


2. You have discovered that an- 
other way to express } of 12 and of 
12 is 1X12 and 3X12. What 
numbers make these sentences true? 


1xl2=n %xil2=n 


3. Is a another way to express the 
number 12? Are the sentences shown 
below true? 


1 12 1x12 _ 12 _ 
4X7 = 4x1 => <3 
3 12 _ 3x12 _ 36 _ 
02x P= r= 7 a9 


4. Does the pattern for multiply- 
ing fractional numbers work when 
one of the factors is a whole num- 
ber? Is every whole number also a 
fractional number? 
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5. Suppose you wish to find the 
product of 2 and 17. Is + another 
way to express the number 17? Then 
is the following sentence true? 


3 —~3y 17% — 3x? _ 2h 
Bx EAT Soe > 
How would you name * using a 


mixed form? The product of 2 and 
17 can be named by © or by 2. 


6. Copy and complete, naming the 
product in two ways. 
2 2, 19 
3X 19=3X% 7 = 3x7 = — 
— Name each whole-number fac- 


tor shown below as a fraction with a 
denominator of 1. Then find the 


product. 

a b 
7.2xX45=n 3X56=n 
8.2 x25 =n 3x 20 =n 


9. Whatcan you tell about a product 
when one of its two factors is 1? 
Then is the second sentence below a 
shorter way to find the product of 
3 and 45? 


— Use the shorter form shown in 


Ex. 9 to solve each sentence. 
2x1b=n FX2=% 
1.4x2l=n 3xlo=n 


If you need more practice, do Prac- 
tice Set 34, page 334. 


Properties of multiplication of fractional numbers 


— Solve these number sentences. 


a b 
1.3xX5=n 3X z=n 
2.2x¢=n 4xZ=n 
3.5xf=n 3x5=n 


4. In each exercise shown above, 
did you find the same product for 
sentence b as you did for sentence a? 
Then does the commutative prop- 
erty apply to the multiplication of 
fractional numbers? 


— For each sentence below, tell the 
fractional number that makes the 
sentence true. 
5.3X}=Xx3 
6.3x$=%Xn 
7.2X5=5Xn 
8. 27 X23 =n xX 27 
9. What do the parentheses mean 
in the sentence shown below? 
GX) x= 
What is the product of } and 3? 
What is the product of this number 
and 2? Then what is the solution 
set for the sentence shown above? 
10. Now look at this sentence. 
2XG@Xs) = 
What is the product of 3 and 2? 
What is the product of } and this 


number? Then what is the solution 
set for the sentence shown above? 


11. Compare the sentences shown in 
Ex. 9 and 10. How are they alike? 
How do they differ? 

Compare the solution sets for these 
two sentences. What do you dis- 
cover? 


12. Solve the two sentences shown 
below and compare the solution sets. 
@XpxXfom FXGX7D = 
Is the following sentence true? 
G Xo) XF=3X GX 
— Solve the following sentences and 


compare the solution set for b with 
the solution set for a. 


a b 
13. ($xX#) Xan 4X(GX}) =n 
14. (2% xg=n 2xgxO=n 
15. Does the associative property 


apply to the multiplication of frac- 
tional numbers? 
16. Look at the following sentence. 
1xex}- BR 

Is the number named at the left 
of the equals sign the same as the 
number named at the right? Use 
this discovery to tell another way to 


find the product of three or more 
fractional numbers. 


— Solve the following sentences. 
17.2xX8Xh=n 3X$Xf=n 
1.4x3xZ=n $xX¥xtH=n 
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The distributive property and fractional numbers 


— Copy and complete the following 
number sentences. 
1.4xQG+p=+XG@+D 
=-1x rd 
Z 4 


2 
2¢x)+Gxp =H 


3. Did you get the same answer for 
Ex. 1 and 2? Then is this number 
sentence true? 

IXG@+P-GXD+GxD 

4. Is this number sentence true? 

tXG+H=GX)+G XQ) 

5. What fractional number makes 
this sentence true? 

1x@+$=§%x%)+GXn) 

What fractional number makes 
this sentence true? 

8X G+) = (Xa) + (mx 

6. Does the distributive property 
apply to fractional numbers? Ex- 
plain. 

7. Is 4+ 2 another name for 42? 
Copy and complete the following 
sentences to find the product of $ 
and 43. 

EXP EX GHD 
=Gx4)+GX® 
2 4+ 


9 z 
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— Copy and complete the following 
number sentences. 


8.2x9t=2x 9+) 
3 xX 2) + GX 4) 


= 6 + 2 
= 2 

94x 32=1x (3+ 4) 
=(2x3)+(2 x 3) 
- @ + & 


? 


10. Explain how you can use the dis- 
tributive property to find the product 
of } and 63. What is the product? 


11. How can you use the distributive 
property to find the product of 4 and 
23? What is the product? 


— Solve each of these sentences. 


a b 
12.2 x 10h =n 1x 3h=n 
13. } X 83 = 3x 23 =n 
14.5 x 4b = 8x 2=n 


15. Is 4 another name for 2}? Copy 
and complete these sentences. 


— Use the way shown in Ex. 15 to 
solve each of these sentences. 


16. 4X 1=n tx alan 


8 
17.2x25=n 3xli=n 


Multiplying fractional numbers in mixed form 


Nh 
w]e 
3 


3 


Ne] fo 
3 


1. To find the area in square inches 
of the rectangular region shown 
above, you find the product of 33 
and 23. 

One way to find the product is to 
use the distributive property. Is 
the following sentence true? 


34 x 21 = (34 x 2) + (8h x 4) 

e To find what number is 33 x 2, 
first multiply 3 and2. 3X2 = 2 
Then multiply }and2. $2 = 
What is the sum of these products? 
6+1= 


e Next find what 3} x 4 equals. 
First multiply 3 and}. 3 x $= 2 
Then multiply $and}. $x $= 2 
What is the sum of ee e products? 


1+p=2 

e Finally, add the product of 35 
and 2 and the product of 3} and 3. 
7 +1} = In square inches, the 
area of the rectangular region shown 
above is 2. 


2. In the same way, see if you can 
find the area of a rectangular region 
that is 24 inches long and 23 inches 
wide. 


3. Another way to find the area of 
the rectangular region shown in Ex. 1 
is to rename the length and width. 

e Is 4 another name for 33? An- 
other name for 24 is $+ 4, or 3. 
Find the product of these two num- 
bers. §X $= 2 

e What is the greatest whole num- 
ber of 6’s in 49? Then another name 
for 2 is 8+, or 2. Is this the 
same answer you found in Ex. 1? 

4. Copy and complete the follow- 
ing sentences to help you find the 
area of the rectangular region in 
Ex. 2. 


5. Which way of nhatns the prod- 
uct when both factors are expressed 
in mixed form is easier for you: using 
the distributive property or renam- 
ing the factors as fractions? 


— Use the way you prefer to solve 
each of the following sentences. 


a b 
6.33 xlj=n 2ix3,=n 
7.4xX53=n 6 X 22 =n 
8. 15x 2,=n 13x 4t=n 
9.32x1h}= 44x 2b=n 


If you need more practice, do Prac- 
tice Set 35, page 335. 
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Practice in multiplying fractional numbers 


— Solve these number sentences and 
express your answers in lowest terms. 


| ‘ b 
falaxs—n 2xp=n 
/2)3x§=m 2xt=n 
ie Lise xian 
(alaxgan 2x5=n 
‘lesa axdan 
Gua - an 


_— Find the solution set for each of 
these sentences. You may show your 
answers in mixed form if you wish, 
but be sure all answers are expressed 
in lowest terms. , 


AZxXgan 8X2= 

(Veeae, 12x2=n 
9.4x10=n Sx 4=n 
10.3x16=n 8x5=n 
11.4x2= 12xXft=n 
12.2 x10=n 4X 14=n 
13.5 xX 1lj=n 7X 23=n 
14.6 xX 32 =n 8x 124 =n 
15. 168 x6 =n 33 xX9=n 
16.35 X6=n 3 xX6=n 
17.2X13hin 4x24b=n 
18. 18; X6 =n 164 xX5=n 


304 


19.:Miss Park’s class is going to 
make paper streamers to decorate 
the classroom for a party. Each 
streamer will be 53 yards long. How 
many yards of paper ribbon will be 
needed to make 6 streamers? 


20. How many yards of ribbon will 
be needed to make 3 streamers if 
each streamer is 53 yards long? 


21. Harvey needs 1% yards of wire 
screening to cover each window in 
his clubhouse. If the clubhouse has 
4 windows, how many yards of 
screening does he need? 


22. What is the area of a rectangular 
region that is 6 inches long and 43 
inches wide? 

23. If frozen dog food costs 40¢ a 
pound, how much will 63 pounds 
cost? 

24. A jet airliner is traveling at an 
average speed of 480 miles per hour. 
At this rate, how far will the airliner 
travel in 4% hours? 

25. How far will an airliner travel in 


44 hours if its average speed is 520 


BOEING 


miles per hour? 


Keeping up in mathematics 


Oral 


1. Which is greater, § or 3? Ex- 
plain how you can tell without draw- 
ing a diagram or using a ruler. 

2. Tell which of the following frac- 


tions are equivalent. 
1 2 3 3 4 5 


2 3 6 4 8 10 3 
3. Which .of the fractions in Ex. 2 
are not in lowest terms? 


4. If3,687 is increased by 400, what 
will the result be? 


5. Read this numeral. 3,402.64 

6. Which of the following is nearest 
to 4? 
0.40 0.90 0.05 0.52 0.16 


— Tell the numbers that make these 
sentences true. 


a b 
7.10—-j= 3-—2=n 
8 6—-=n 5-f=n 
9$+1i=n 4—-l=n 
10..10X88=n 1,000x8g8=n 


11. Suppose sheets of cardboard are 
0.1 inch thick. How many sheets are 
there in a pile 1.0 inch thick? 


— Estimate to find which number in 
the set is the quotient. 


12. 24)12,048 {52, 502, 520} 


13. 98)5,096 {52, 62, 72} 
14, 8)3,936 {392, 492, 592} 


Written 


— Copy, find the- answers, and 
check. 


a b c 
1, 70,509 $893.97 70,098 
— 10,860 ~— 209.88 ++ 1,567 
2. 869 908 8,375 
x 407 X 950 X 684 


3. Divide 11,578 by 96. Divide 


24,352 by 48. 


— Arrange in order beginning with 
the name for the least number. 


4. {24, 3, 31, 2, 23) 
5. {0.50, 0.05, 0.15, 1.50, 0.55} 


6. A refreshment committee spent 
75¢ for candy, 40¢ for a cake, and 
$1.05 for ice cream. If 6 members of 
the committee wish to share the cost 
equally, how much should each pay? 


7. At 60¢ a dozen, how much will 
18 ears of corn cost? 


8. A piece of ribbon is 15% yards 
long. How much will be left if 34 
yards of ribbon are cut off? 

9. Find the perimeter of a triangle 
Whose sides are 23 inches long, 28 
inches long, and 34 inches long. 

10. How far will a missile travel in 
24 hours at an average rate of 5,780 
miles an hour? 
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Inquiry into number 


Numbers shown on a thermometer 


Some numbers are shown twice on each of the thermometers pic- 
tured below. Do you know why? Can you tell what each means? 
Can you tell what the new temperature will be if during some night 
the temperature falls 18° from 6° above zero? if during some day 
the temperature rises 24° from 8° below zero? 


> Find two 10’s on the thermometer 
in this picture. Find two 20’s. Find 
two 30’s. Which 10 represents the 
colder temperature? Which 20? 
Which 30? 

What point on the thermometer _ 
is exactly between the two 10’s? the 
two 20’s? 30’s? 

To distinguish between the two 
10’s, 20’s, or 30’s, we say that one is 
above zero and the other is below zero. 
Which indicates colder weather, tem- 
peratures above zero or temperatures 
below zero? 

What is the difference in degrees 
between 10° above zero and 10° below 
zero? between 20° above zero and 
20° below zero? between 30° above 
and 30° below? between 6° above 
and 6° below? - . 

During any given period, the tem- 
perature may rise or fall. If it rises, 
does this mean the weather is getting 
colder or warmer? What does it 
mean if the temperature falls? 
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> Shown below are two thermometers similar to the one pictured 
outside the window on the opposite page. What temperature is 
shown on thermometer A? on thermometer B? 

Would you count up or down on these thermometers to find where 
the top of the liquid would be if the temperature rises some number 
of degrees? In which direction would you count if the temperature 
falls some number of degrees? 

Look at thermometer A. Suppose 
the temperature rises 18°. At what 
point will the top of the liquid be 
then? What temperature is repre- 
sented by this point on the ther- 
mometer? 

Looking at thermometer A again, 
suppose the temperature falls 18°. 
At what point will the top of the 
liquid be then? What temperature is 
represented by this point? 

Look at thermometer B. Suppose 
the temperature rises 24°. At what 
point will the top of the liquid be 
then? What temperature is repre- 
sented by this point? 

At what point will the top of the 
liquid be in thermometer B if the 
temperature falls 18°? What tem- 
perature is represented by this point? 


» Copy this chart and complete it. 
Use one of these thermometers if you 
need help getting started. 


ORIGINAL NEW TEM- 
TEMPERATURE | CHANGE! bapatuRE 


20° above O | 42° rise 


20° above O | 42° fall 
20° below O | 42° rise 
20° below O | 42° fall 
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Dividing the remainder 


1. Suppose 7 cupcakes are to be 
shared equally by 2 boys. Each boy 
will get 2. cakes, with ?. cake left 
over. Is this number sentence true? 
3xX2)+1=7 

@ @) @ 

2. The rings drawn around the cup- 
cakes show how many each boy will 
receive. Suppose one of the boys 
suggests cutting the cupcake left 
over into 2 equal parts. Hach part 
will be 2. of a cupcake. Then each 
boy will receive 3 plus $ or 2? cup- 
cakes. Is this number sentence true? 
7 +2 =§, or 3} 

3. Seven small pies are to be shared 


equally by 3 girls. How many pies 
will each girl receive? 


@ \ (@)\ (@ 
eeee 


Is 7 +3 equal to 2 with a re- 
mainder of 1? Suppose the pie left 
over is separated into 3 equal parts. 
Then each girl will receive 2 plus 3 
or 2. pies. Is this number sentence 
true? 7 +3 = %, or 23 
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4. Look at the picture below to see 
how 8 candy bars can be shared 
equally by 3 boys. 


e First, each boy receives ?_ whole 
candy bars. There are 2 candy bars 
left over to share. 

e The 2 remaining candy bars are 
separated into thirds with each boy 
receiving 2. thirds of a candy bar. 
2+3=3 

e Is this number sentence true? 
8 +3 =§8, or 22 Each boy should 
receive _?. candy bars. 

5. If we say the quotient for 8 + 3 
is 22, then 23 x 3 must equal 8. Is 
the following number sentence true? 


2x3=8§x3=4,or8 
6. Look at this division sentence. 
15 +4 = 48, or 33 
If 33 is the quotient for 15 + 4, then 


33 x 4 must equal 15. Copy and 
complete this sentence. 


33x4=18 x4=for2t 


— Name each quotient using a 
mixed form. Check your answers by 


multiplying. 

a b 
7.12+5=n 5+4=N 
8.14+3=n 2+2=n 


9. Suppose you wish to find the 
quotient for17 +5. The 


box at the right shows 3 
how you might write an | 5)17 
example for this exercise. 15 
Explain the work as far as 2 
it is shown. What is the 
remainder? 


Rather than writing the remainder 
in the answer, continue to divide; 
that is, divide the re- 


mainder by 5. 32 
2+5=2 5)17° 

The fraction for your 15 
answer is shown as part 2 


of the quotient. Is this 
sentence true? 32 <5 =17 Then 
the quotient for 17 + 5 is _2.. 


— Explain each of the division ex- 
amples shown below. Then multi- 
ply to see if the quotients shown in 
the book are correct. 


a b Cc 
21 4h 93 
10. 3)7 4)18 5)48 
6 16 45 
1 “3 3 
48 5h 4t 
11. 6)29 8)44 9)39 
24 40 36 
5 “4 3 
12. 53 34 92 
5)26- 4)14° 9)87— 
25 12 81 
‘l @B 6 


— Copy and divide. Name each 
quotient using a mixed form. Mul- 
tiply to check your answers. 


a b c d 
13. 9)20 6)32 8)27 4)30 


14. 7)30 4)37 8)59 3)28 
15. 7)69 9)31 6)25 8)19 


16. 6)50 7)25 6)57  ~=—- 4) 26 


17. 4)34 7)60 9)42 6)20 


18. Study the example 
at the right to see if you 
can explain each step. 
Then copy only the part 
of the example shown in 
black. Find the quo- 
tient and check your 
work by comparing it 
with the work shown in the example 
above in color. Check also by multi- 
plying the divisor by the quotient. 


19. Explain each example below. 
Then check the quotients by multi- 


plying. 


141 283 
6)85— 3)86_ 
60 60 
25 26 
24 24 
=a 2 


— Copy, divide, and aheele 
20.2)35 5/64 3)76 ~ 8)92 
21.4)93 7)81 2)53 # 6)73 
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When to divide the remainder 


1. David and two of his friends had 
7 candy bars to share equally. Each 
boy took 2 whole bars. There was 
1 bar left over. David 
broke the bar that was 23 
left over into 3 parts of 3)7 
the same size. 

Each boy received 2 whole bars 
and $ of a bar, or ?_ candy bars. In 
this case, did David divide the re- 
mainder 1 by the divisor 3? 


2. David also had 7 marbles he 
wished to share equally with his 
friends. He said, “Each of you can 
have 2 marbles, but I 

can’t share the 1 that’s 2 rl 
left over.”’ Explain why 3)7 

in this case it would 

make little sense for David to divide 
the remainder 1 by the divisor 3. 


3. Whether or not you divide the 
remainder depends upon the situa- 
tion. In which of the situations de- 
scribed below would it make sense 
to divide the remainder? 


e 5 cupcakes shared by 2 boys 

e 10 roses shared by 3 girls 

e 50¢ shared by 8 girls 

e 24 doughnuts shared by 16 boys 

e 16 theater tickets shared by 5 
girls 

e $21 shared by 6 boys 

4. Can 3 boys share 25¢ equally? 

Explain. What is the best they can 
do? 
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5. Can 8 girls share 12 yards of 
material equally? Explain. 


6. Jane has a piece of ribbon that 
is 15 inches long. If she cuts it into 
2 pieces of the same length, how long 
will each piece be? 


7. Johnny has 16 ounces of orange 
juice. How many ounces can he 
serve to each person if he serves 3 
people? if he serves 5 people? 


— Find the numbers that make 
these sentences true. Name each 
answer using a mixed form. Check 
by multiplying. 


a b 
8. 36+8=n 45+6=n 
9.33+5=n 67 +8 =n 
10..19+4=n 56 +9 =n 


11. If one factor of 42 is 5, which 
number in the following set is the 
other factor? {8, 82,9} How can 
you check your answer? 


— Find the factors that make these 
sentences true. 


12.8 xX n = 36 nxX9=78 
13. nm X 6 = 27 3xXn=25 
14.4 <n =31 nX9=67 
15. n X 8 = 50 8xXn=5/7 


16. The perimeter of a square is 62 
inches. What is the length of each 


side of the square? 


Finding equivalent measurements 


1. An oil pipe is 64 inches long. 
How many feet long is the pipe? 

e To find how many feet 64 inches 
make, you divide 64 by _2.. 

e The greatest 
whole number of 
12’s in 64 igs 2. 
with a remainder 
of 2. 

e Ifyou divide 
the remainder by 12 and express the 
result in lowest terms as part of the 
quotient, the quotient for 64 + 12 
ig. 3 

e Check. 54x 12 = 2 


2. A piece of pipe is 80 inches long. 
This length is the same as _?_ feet. 


3. How many feet long is a steel 
rod that measures 90 inches? 


4. Copy and complete the following 
table, using multiply or divide in 
place of each question mark. 


TO EXPRESS 
A NUMBER OF 


feet 


AS A 
NUMBER OF 


inches 


YOU 


feet yards ~ by3 

minutes hours _ by 60 
yards inches _ by 36 
minutes seconds |? by 60 
ounces pounds | by 16 
pounds ounces _ by 16 


5. To express a number of larger 
units as a number of smaller units, 
do you multiply or divide? 


6. To express a number of smaller 
units as a number of larger units, do 
you multiply or divide? 


— Copy and complete. Name your 
answers using mixed forms. 

7. 18 inches make _?_ feet 

8. 28 inches make _?_ feet 

9. 20 ounces make _?_ pounds 
10. 90 minutes make _?_ hours 
11. 31 days make _?_ weeks 
12. 42 inches make _?_ yards 
13. 24 ounces make _?. pounds 
14. 128 seconds make _?_ minutes 
15. 25 feet make ?_ yards 
16. 60 days make _?_ weeks 
17. 36 ounces make _?_ pounds 
18. 54 inches make _?_ yards 


19. At an average rate of 40-miles 
per hour, you can go _?. miles in 


3 hours. 
20. A car traveled 362 miles in 8 


hours. The average rate of travel 
was _?_ miles per hour. 


21. How many dozen doughnuts are 
there in 28 doughnuts? 39 dough- 
nuts? 56 doughnuts? 


22. How many years are there in 40 
months? 45 months? 52 months? 


23. At 60¢ a gallon, find the cost of 
10 quarts of cider. 
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Practice with fractional numbers 


_—. First estimate the answers. Then 
copy and compute. Express all an- 


swers in lowest terms. Be sure to 

check. 
a b c 

1 54 8 35 

of 63 i Az + 94 

2 74 93 133 

a 3% + 53 + 65 

3 38 43 73 

-4 =a = 3 

4 128 163 223 

— A — 92 — 108 


| 


— Solve each of these sentences. 


a b 

5. 8+3= % t+it+ gan 
6.3 f= g—f=n 
7.5841 =n 754+1,=% 
8. 63 — 45 = 1 gt — 3h =n 
93+ = 5 n+$=8 
10.,—-n=3 n=} 
11. n—} = 35 n —§ = 2h 
12. n — 82 = 20 12, —n = 75 
3.n—-72=24 6, +0 = 835 
14. 43 + n = 10 188 — n = 65 


— Solve each of these sentences. 


a b 
15. of 12=n 3 of 24 = n 
16. 80f 22 =n § of 24 =n 


17. L of 12, = Sof 25 =n 


— What fractional numbers make 
these sentences true? 


18. §X4= xb=n 
20. 34 xX 475 = 7 5x1, = 


— Copy each sentence and replace 
the with >, <, or =, to make the 
sentence true. 


21.4+ 301 $4+3 1 
22.%- 40} $$ 04 
23.3xXb 3 bxdo4 
24. 21-8 15 34-23 § 
2.14x1, 3 3ix 1h 43 


— Name the members in each set 
below using like fractions. 


26. {h % 2} (3, 
3 
4 


g? 4 
27. 18 5 3) { 


“—— 


aoa nN- 
—— 


Think twice! Pe 
28. On a number line, the point for 
8 is halfway between 7 and —. 


29. On a number line, the point for 
2 is halfway between 3 and 4. 


Problems involving fractional numbers 


1. The first satellite launched. by 
the United States was Explorer I. It 
weighed 304 pounds. Explorer XVII, 
successfully launched five years after 
Explorer I, weighed 405 pounds. 


e Explorer XVII weighed _? 
pounds more than Explorer I. 

e If Explorer I had been 13 times 
as heavy, would it have weighed 
more than, as much as, or less than 
Explorer XVII? 


2. Explorer VII was designed to 
send back important information on 
radiation and magnetic storms. It 
weighed 91} pounds. 


e Explorer VII was 2. pounds 


heavier than Explorer I. 

e Explorer XVII was 2. pounds 
heavier than the combined weight of 
Explorers I and VII. 


3. The table below shows how 
long it took each satellite to travel 
once around the earth. 


SATELLITE ORBIT TIME 
Explorer I 
Explorer VII 


Explorer XVII 


114 minutes 


1014 minutes 


962 minutes 


Find the difference between the 
orbit times of: 

e Explorers I and XVII 

e Explorers I and VII 

e Explorers VII and XVII 


4. Using the table shown in Ex. 3, 
express the orbit time of each satel- 
lite in hours, minutes, and seconds. 


5. How many minutes would it take 
Explorer I to complete 6 orbits? 12 
orbits? 20 orbits? 108 orbits? 


6. The weight devoted to scientific 
instruments is sometimes called the 
scientific payload of asatellite. Given 
in the table below are the scientific 
payloads of another important set of 
satellites, the Vanguards. 


SCIENTIFIC 


SATELLITE PAYLOAD 


34 pounds 


Vanguard I 
Vanguard II 
Vanguard III 


23% pounds 
523 pounds 


e Vanguard II carried _?. pounds 
more payload than Vanguard I. 

e How many more pounds pay- 
load did Vanguard III carry into 
space than Vanguard II? 

e What is the difference between 
the payloads of Vanguard I and Van- 
guard III? 

e The total scientific payload car- 
ried into space by the three satellites 
was _?_ pounds. 

e Three times the payload of Van- 
guard II is ?. pounds more than the 
payload of Vanguard III. 

e Express each payload in the 
table as a decimal. 
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Numbers and their reciprocals 


— Find the product of each pair of 
fractional numbers named below. 


a b c 
1.38 2 3 6 8 
5 3 37 2 5 6 
2.5, 12 7 8 7 16 
72) 5 8? 7 16’ 7 
3.42 10 19 1 9 
- 7) 4 19 1 97 711 


4. How are the products of the 
pairs of numbers shown in Ex. 1-3 
related? 


If the product of two numbers is 1; 
the two numbers are called reciprocals. 
For example, since 2 x $ equals 1, the 
reciprocal of 5 is ; and the reciprocal 
of 3 is 3. 

—_— sss 
5, What is the product of § and 3? 
Then are ¢ and 8 reciprocals? 


6. What is the product of 3 and 3? 
Then the reciprocal of 3 is ?. and the 
reciprocal of $is 2. 

7. Study each pair of reciprocals 
shown in Ex. 1-6. How is the nu- 
merator of one reciprocal related to 
the denominator of the other re- 
ciprocal in each pair? 


— Use what you discovered in Ex. 7 
to complete each of these sentences. 


a b 
8. $x g=1 aX z=1 
9.2xf=1 By 8=1 


10. Name the reciprocal of each of 


3 9 2 12° 3 
these numbers. 75 4 38 5 4 


11. Is the following a true number 
sentence? 1X %=1 Then are 3 
and 3 reciprocals? 

Is 3another namefor3? Then the 
reciprocal of 4 is ?., and the recipro- 


eal of 3 is 2. 
12. Is this number sentence true? 
1 5=1 Then the reciprocal of 5 


is 2, and the reciprocal of jis 2. 


13. What whole number is the re- 
ciprocal of 12 4? 42 $2? 4? i? 
14. What fractional number is the 
reciprocal of 62 9? 10? 14? 32? 


15. Suppose you wish to find the re- 
ciprocal of 24. How would knowing 
that Z is another name for 23 help? 
Is 3 the reciprocal of 3? of 23? 


16. Why is 2 the reciprocal of 15? 
17. What is the reciprocal of 24? of 
32? of 22? of 43? of 33? 


— Solve these sentences. 


a b 
18.nx3=1 Zxn=1 
19. 2k Xn = nX34,=1 
20.nxX5=1 7Xn=1 
21. Tell the reciprocal of each. 
$f # $9 oY 


23 104 «3h 


Another kind of numeral 


1. You already know that a frac- 
tion is a numeral for a fractional 
number. The numerator shown in a 
fraction can be any whole number 
and the denominator can be any 
counting number. 

What are equivalent fractions? 


2. The numerator shown in 
the fraction at the right is. | 2 
and the denominator is ?. | 3 
What fractional number is 


named by 3? Show three other frac- 
tions that are equivalent to 2. 


3. Is $ another name for 2? Sup- 
pose we rename the numera- 
tor shown in $as 4 Do you i 
think the result, shown at 3 


the right, still names the 
fractional number 2? 


4. Is § another name for 3? Sup- 
pose we rename the denominator 


shown in 3 as §& Do you 
think the result, shown at 2 
the right, is equivalent to the § 


fraction 3? 


5. Suppose we rename the numera- 
tor shown in 3as $and the denomina- 
tor as 8. Since 4 is another 
name for 2 and $is another | $ 
name for 3, is the numeral 8 
shown at the right equiva- 
lent to the fraction 3? Is this sen- 


tence true? = 


NIMs 


6. You know that the numerator 
and the denominator shown in a 
fraction can be multiplied by the 
same number to get an equivalent 
fraction. Look at the number sen- 
tence below. 


3 txe 

By what number has the numera- 

tor of $ been multiplied? Has the 

denominator of 3 been multiplied by 

the same number? Then is the re- 
sult equivalent to the fraction 3? 


are |onIno 


7. Write a fraction for the number 
that makes the following number 
sentence true. 


| 
Nic] 3 


8. Look at the following set of 
numerals. 


In the previous exercises, you have 
discovered that all of these numerals 
are equivalent to 3. How are these 
numerals similar to a fraction? How 
do they differ from a fraction? 

Numerals such as those shown 
above are called complex fractions 
because they show a fraction for the 
numerator, or for the denominator, 
or for both the numerator and the 
denominator. 
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Simplifying complex fractions 


As you discovered on the preced- 
ing page, complex fractions and frac- 
tions both show a numerator and a 
denominator. 

There is another way in which 
complex fractions and fractions are 
similar. 


If the numerator and the denomina- 
tor shown in a complex fraction are 
multiplied by the same number, the 
result is an equivalent fraction or an 
equivalent complex fraction. 
= 


1. Look at this number sentence. 


3 Ty 3 3 
5 _ 2%5 _ i0 
2 ly 2 1 
3. 2X3 3 


e By what number have the nu- 
merator and the denominator shown 
in the first complex fraction been 
multiplied? 

e What two complex fractions are 
shown to be equivalent by the true 
number sentence above? 


2. Now look at this sentence. 
2x3 _ § 


~ 2xe 5 

e Have the numerator and the de- 
nominator shown in the complex 
fraction been multiplied by the same 
number? What is that number? 

e What two numerals are shown to 
be equivalent by this true number 
sentence? 


nin|Nice 
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— Copy and complete each of the 
following number sentences to make 
it true. Then tell what two numerals 
are shown to be equivalent by each 
true sentence. 


7 3X9 
B 3x8 ? 
1 
ee 
3 5 XS 
« *3%4 3 
p axe? 
A psa_t 
6 4x6 ? 
2 
5 peek e at 2 
"4° 2x3 heen 
2 
1 
ee Sees 
5 ix i 
10.5=4 i 
2 3x3 =? 
1 ax ? 
ut TA b= port 
4 4 ° 
3 @yws . 2? 
x ? 
122,4=2°¢4=—o0r2 
gp gxG? 
4 Z 4 ? 
3. 2 = 385 = ort 
7 5X7 


14. In Ex. 8-18, did you find that 
your answers were named by frac- 
tions rather than complex fractions? 
Study each sentence to see if you can 
discover why. 

By what number did you multiply 
the numerator and denominator 
shown in the complex fraction? 
What relationship does this number 
have to the denominator shown in 
the complex fraction? 


15. Look at this sentence. 
B32 
1 


CoN [ons 
| 


e By what number were the nu- 
merator and denominator multiplied? 

e What relationship does this num- 
ber have to the denominator shown 
in the complex fraction? 


Finding a fraction equivalent to a 
complex fraction is called simplifying 
the complex fraction. 


— In simplifying the following com- 
plex fractions, see if you can tell how 
the number used as a factor is re- 
lated to the denominator shown in 
the complex fraction. 


5 fy 8 35 
16,84 256 = jie 4 
“2 ly 2 _ 
7 2% 7 1 
i She a 
a: Reece is a 
18 Sere a2 2 
Ree Le Fe oe 
5 2 5 


— What. numbers make these sen- 
tences true? 


B: a eh x 
ares ee ae 
4 4 . 
S ge w = 
0 et > 
8 8 
3 3 
3 ee ee ee, 
2 ax2 1 
3 ax3 n 
See Mer errees Menke | ean 
5 5 
x €@xe. @ 
23, 2 =——3=_=n 
7 ax/7 1 


* Your discovery 


Tell your discovery 

Tell how reciprocals can be used to 
simplify complex fractions. 
Use your discovery 


Simplify the following complex 
fractions. 


al—|aIoo 
co|tv [Nino 

W lors 
aie] 


— Write a fraction in lowest terms 
that is equivalent to each of the 
following complex fractions. 


a b c d 
ge: egiia ag 3 
24. 2 = = = 
z 4 3 2 
8 g 3 6 
25. = 7 il z 
4 3 2 7 
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PROBLEM TEST 7 <ie22SS:ceisasSiepacaneeaemrammneprecepaaa ES TT: 


1. Tony is going to enlarge a photo- 
graph for framing. The ratio of the 
width of the photograph to the length 
is 3. If Tony enlarges the photo- 
graph to 12 inches long, how wide 
will it be? 

How long will the photograph be 
if Tony enlarges it to 6 inches wide? 


2. Thescale for a drawing of a house 
is 1 inch to 4 feet. On the drawing, 
the living room is 3} inches by 5 
inches. What are the dimensions of 
the actual living room? 


3. Mary earns $.90 an hour as a 
mother’s helper. How much money 
does she earn in a half hour? in 44 
hours? 

4. Look at the table below. To the 
nearest million square miles, what is 
the area of the Pacific Ocean? of 
the Atlantic Ocean? 


OCEAN 


Pacific 
Atlantic 


AREA IN SQUARE 
MILES 


63,801,668 
31,839,306 


Using the approximations, write a 
fraction in lowest terms or numeral 
for a whole number to name the 
ratio of the area of the Atlantic to 
the area of the Pacific; the ratio of 
the area of the Pacific to the area of 
the Atlantic. 
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5. What is the area of a square 
region that measures 2 inch on one 
side? 


6. Mrs. Jonas roasts turkey 16 min- 
utes for every pound. How many 
minutes should she roast an 11}- 
pound turkey? How many hours 
should she roast it? 


7. What is the area of a rectangular 
region whose dimensions are 73 yards 
by 95 yards? 


8. Dave has a 26-inch board that 
he wants to saw into 4 pieces of the 
same length. How long should each 
piece be? 


9. Curtain material costs $1.08 a 
yard. What is the price of 54 inches 
of this material? 


10. There are 14 boys and 21 girls 
in the school drama club. 

How many more girls than boys 
are there? 

What is the ratio of the number of 
girls to the number of boys in the 
drama club? 

What is the difference between the 
number of boys and the total num- 
ber of members in the club? 

What is the ratio of the number of 
boys to the total number of members 
in the club? 


Write your score on your Problem 
Test Record. 


IT’S CHECK-UP TIME eee LL TTT TT hit 


— Solve these sentences. 


2% 1 = 2a 
13x} 4x2 


2.3Xfg=2x2 

3.7 X Gx) =Exd) xd 
4.ixXc=1 

5.6 Xt = 43 


— Copy and complete. Name your 
answers in mixed form. 


6. 25 days make ?_ weeks. 
7. 30 inches make _?_ feet. 


— Copy and solve these sentences, 
Name all answers in lowest terms. 


a b 

8. 2xl=n aXie=n 

9. #0ft =n 3 oft =n 
10.3x3=%n sx1l2=n 
11.4x}i=n X= 
12.5xX3x2=n 2X#xian 
13. 63 x 23 = » 7#2Xx4t=n 
14.12 x21 =» 1? X 12 =n 
Mathamusements 


— Write a fraction in lowest terms 
that is equivalent to each of the fol- 
lowing complex fractions. 


a b 
15. 3 > 
6 3 
16. 7 - 
6 6 


— Copy and divide. Name each 


quotient in mixed form. 


17. 7)33 5)19 
18. 6)27 9)60 


19. A train traveling at an average 
rate of 65 miles per hour wil] go 2. 
miles in 3} hours. 


20. If 4 girls share 6 yards of ma- 
terial equally, each girl will have _?_ 
yards of the material. 


If you have time, try these — 


— Copy and solve these sentences. 


i578 =. 18 1B a 


22.3 X 12 =8, 508 + 


teeta cameeemnner eee 


Joe wrote a numeral on a piece of paper and noticed that it 
had line symmetry. Headded 10 to the number named by this 
numeral, and the numeral for the sum had two lines of sym- 
metry. When he added 100 to the sum, the numeral for the 
new sum had two lines of Symmetry. When he multiplied 
the new sum by 8, the numeral for the product had two lines 
of symmetry. What were the four numerals? 
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TESTS ON NUMBER FACTS 


ADDITION FACTS TEST 


a b c d & 
1. 5 I 6 9 5 
a4 +3 +8 +6 +3 a 
2. 2 9 7 0 4 
+0 +5 +8 +1 +i i 
3. 4 6 1 6 8 
42 +9 +4 46 47 + 
A. 6 0 3 5 3 
. ee + Y. +9 +1 +2 +e 
5. 3 7 5 6 7 
ei 45 45 +4 38 & 
6. 8 4 0 1 3 
+5 +3 +2 +6 +0 2. 
7. Zz 3 6 5 7 
46 +4 +3 SF 22 = 
g. 1 7 4. 8 2 
+8 +2 med +1 44/0 + 
9. 7 0 5 a i. 
+i +9 +8 tT +0 aed 
10. 4 2 6 7 4 
49 +8 +0 %+¢3 +8 F- 
11. 1 8 3 9 0 
+1 +2 +6 +0 +6 ne 
12. 7 1 8 
7 +9 +3 + 


Bt 
Ko 
ir 


+ 
Nh hy we 


| 
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+ 
oO Oo 


| 
| 


+ 
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| 
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ie 
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+' ft Ff 
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ete | 
wnhm |O 01 


+ |t | 
ow 100 


+ 
EN 
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SUBTRACTION 


1. 


10. 


11. 


12. 


a 
10 


ee 


FACTS TEST 
b c 
13 2 
= tinct | 
7 9 
ae =o 
11 5 

mee: = Samm 
12 9 
mS a7 
4 14 
Sy ies 9. 
4 6 
rel =) 
15 4 
atl Po =O. 
ie: hh 
=O = 
8 Lt 
=S e=2 
10 6 
=7 scl 
5 14 
=2 = 5 
16 9 
ns a6 


MULTIPLICATION FACTS TEST 


a b c 

1. 4 3 6 
x6 x5 x6 
2. 0 8 0 
x6 x2 x0 
3. 3 4 7 
x4 x4 x4 
4. 3 Z 6 
x9 xz XI 
5. 5 8 1 
xO xl x9 
6. Zz 1 3 
x6 x2 X7 
7. 0 7 6 
x1 x3 - x0 
8. 6 4 9 
x9 XZ x6 
9. 2 5 9 
xO x5 x7 
10. 8 1 5 
x5 x4 x8 
11. i 9 6 
x6 x2 x3 
12. / 0 Z 
Fi x7 x4 


| 
| 
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DIVISION FACTS TEST 


10. 


11. 


. 545 
. U1 
. 24 
. 7)56 
, ae 
. 6£)12 
. 8)56 


. 4)0 


7)21 


2)8 


5)30 
6ya8 
aya 

ORT: 
1)9 | 
5)T0 
963 
90 


9)72 


1)2 


2yT6~ 


3)6 


7)49 


1)0 


6)54 


8) 40 


5)35 


735 


2)2 


S) TD 


7)0 


Ay2a 


8)8 


Sy21 


7)28 


5 


6)6 


3)27 


AS 


8)16 


3)12 


5)0 


4)28 


9)54 


6)36 


2)0 


5)20 


Pyi2 


a 


8)24 


rary 


9)9 


5)5 


540 7)42 

4)16 8) 64 

296 ~=—- 30 
5)25 4/12 | 
80 2)14 | 
eer 
6)30 4)36 a 
7/63 =. 3) 15 

2)10 7)14 | 
3)24 += 8) 72 | 
624 198 | 
<a 


PRACTICE SETS 
—_- s.r 


PRACTICE SET 1, Addition (page 23) 


1 


2 
3 
4 
5 


a 
,37+2=n 


.16+3=n 


.125+4=n 
.723+2=n 
,624+5=n 


PRACTICE SET 2, Addition (page 23) 


2. 


a 
75 
+18 


428 
+ 351 


+ 32 


+ 155 


PRACTICE SET 3, Addition (page 25) 


» 2 


ee 


b Cc 
914+7=n 444+3=n 
47+0=n 114+3=n 
342 +4=n 572+5=n 
213+5=n 11464+2=n 
142+7=n 310+9=n 

Cc d e f 
89 42 30 85 
410 457 +43 +4 
612 117 308 644 
+384 +4572 +361 +4310 
c d e 
26 53 17 
+77 69 + 45 
453 155 897 
+ 878 + 796 + 394 
893 976 668 
+ 882 + 675 + 376 
9,448 3,564 8,039 
43562 +8484 49,875 


d 
7O0+5=n 
344+1=n 
424+4=n 
573 +3=n 
403 +4=n. 

g h 
16 27 
52 + 42 
959 536 
+30 +213 

f g 
48 34. 
=F 52 + 88 
586 172 
+ 872 + 259 
895 708 
+ 499 
4,556 3,420 
+ 5,763 


Cees ieee TTT 


PRACTICE SET 4, Addition (page 28) 


a b c 
1. “774 ¥978 ¥375 
897 563 906 
+ 314 + 249 + 693 
2. $551 $6.78 $3.62 
4.28 3.45 7.40 
+ 3.19 + 5.89 + 7.89 
3. 9,483 8,296 3,291 
3,521 7,508 6,477 
765 76 8,202 
+4918 45325 49953 
PRACTICE SET 5, Addition (page 39) 
a b 
1. 3 ft. 6 in. 8 lb. 4 oz. 


+ 9 ft: Sin. + 7 \b.-11 oz. 


2. 8 yd.t ft. 4 lb. 12 oz. 
+ 2 yd. 2 ft. +7 lb. 7 oz. 
3. 1 hr. 28 min. 2 gal. 3 qt. 
+2hr.45 min. + 4 gal. 2 qt. 


PRACTICE SET 6, Addition (page 187) 


3 St 5 Leas 
lsts=n ct e> 
a b Cc d 
1 1 2 5 
2066 7 5 3 
3 4 4 Z 
+§ ca 8 a 


| 
| 
| 


6 ft. 4 1n, 
+5 ft. 9 in. 


+ 12 min. 55 sec. 


d e f 
764 418 543 
975 357 - 618 
+ 348 + 697 + 379 
$32.79 $47.95 $65.00 
9.24 90.72 29.69 
+ 78.47 + 87.56 + 37.84 
17,582 42,187 75,638 
4,611 77,318 42,080 
36,079 479 13,946 
+ 57,719 +69,532 454875 
Cc d 
15 min. 10 sec. 2 ibe -1, De. 
+22min. 8sec. +4 qt. 1 pt. 
35 min. 20 sec. 2 ft. 9 in. 


+ 4 ft. 10 in. 


3 hr. 11 min. 


+ 2 hr. 49 min. 


oo 168 ae 8. 
N= 70 + 70 
g h 
3 #8" 
5 16 
4 5. 
5 16 
1 3 

tes Tas 


~ PRACTICE SET 7, jAddition (page 195) 


a b 
11,22 24.1 = 
gras gt g=% 
1422 <7 
27g Ee cre s 
a b c d 
1) 3 1 3 
3 3 4 2 3 
1 
+4 +4 | +8 +3 
' \ 
1 2 2 3 
4. 3 5 3 5 
1 1 1 2 
3 3 4 3 
1 3 1 1 
+4 +4 +% 3 


PRACTICE SET 8, Addition (page 248) 


1° 3% 2 72 (Ok 
46h +9 $55 +88 

2 55 6 a 86148 
+84 +9 +76 +8% 

3. 8 5L 43 38 
+82 +42 +435 49% 


PRACTICE SET 9, Addition (page 249) 


1 86 73 3h 4h 
+H +7 +55 +85 
2 2 4 38 9% 
+45 +58 +85 +37 
3. 2h 53 6 85, 
+oe +1 433 +53 
renee 
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PRACTICE SET 10, Addition (page 253) 


a b Cc d e f g h 

1 7% 5z 33 42 92 83 53 As 

te. FOF bie +88 +78 4:02 pop +a 

2 63 8 65 93 52 35 74 53 

+ 98 +74 +44 +55 + 7 + 43 + 64 + 13 

cee, ee a, Se (eee tes ce 

ne a Pee ee 

#4 +4 +8 +h 45% tM +E 46 
PRACTICE SET 11, Addition (page 263) 

a b Cc d e f g 
1 03 0.1 0.5 0.36 0.18 0.01 0.35 


3 28.17 27.03 69.61 14.24 78.05 26.39 12.12 
+2651 +5015 +2038 +7032 +2123 +2250 + 35.47 


re EE Lee 


PRACTICE SET 12, Addition (page 264) 


Li 0.49 0.84 0.08 4.79 6.78 7.19 1.74 
+086 +016 +013 4795 4926 43.19 46.49 


2; . S179 19.07 79.86 18.76 75.08 57.89 49.57 
+99.77 + 27.38. + 58.37 +3758 +43.28 +2124 456.17 
8, . 1.965 8.068 6.758 6.048 1.965 6.995 6.083 
+ 8.248 +6755 +6697 +7.549 +4534 +4139 + 1.696 
4. 0854 9.849 5.035 1.953 6.634 3.032 L379 
+4579 +3428 +6897 +5458 +5288 +7945 + 7.231 


Se a SS EE ee, Oe 


PRACTICE SET 13, Subtraction (page 32) 


a b c d 
1.39-7=n 85 -4=n 17 -—-3=n 28 -—-6=n 
2.74-3=n 18-—5=n 33 —-l=n 99-5=n 
3.29-9=n 47 -—-8=n 55 -7=n 73-8=%n 
4.44-7=n 66 -—-9=n 32 -8=n 61-—8=n 
5. 72-3 =n 84-6=n 19-9=n 57 —-9="N 


PRACTICE SET 14, Subtraction (page 32) 


a b Cc d e f g h 
1. 69 79 85 79 64 86 59 20 
— 53 — 57 — 34 — 29 — 22 — 40 — 24 —12 


2. 543 736 659 274 458 396 517 785 . 
_132 —314 —322 -113 —214 -—332 -—306 —434 


3. 878 969 387 885 476 479 679 645 
_762 —532 —283 -—563 -—106 -—348 —416 — 323 


PRACTICE SET 15, Subtraction (page 34) 


a b Cc d e f g 
1. 840 701 900 408 400 830 260 
— 184 — 359 — 203 — 229 — 112 — 486 — 218 
2. 930 500 620 305 900 507 437 
— 398 — 391 — 292 — 116 — 532 — 288 — 237 


3. 9,000 6,070 7,202 7,006 9,604 6,000 8,650 


ee OOO ES! OCLs Tne 


4. 6,102 4,010 8,000 4,000 4,003 5,003 9,742 
— 5,658 — 883 —5296 -3743 —1697 —1,515 —5,/38 
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PRACTICE SET 16, Subtraction (page 38) 


1. 


4. 


a 


723 484 
— 159 


— 347 


$5.27 $4.00 
— 2.67 


— 2.79 


7,063 17,028 
— 8,174 


= 2,257 


76,245 
— 49,378 


81,637 
— 14,848 


a ee ce 


c d 
660 935 
— 279 — 673 


$8.14 $73.56 
— 3.75 — 29114 


9,614 12,485 
— 3,738 — 8,629 


93,947 82,460 
— 56,284 — 26,735 


eee 


PRACTICE SET 17, Subtraction (page 38) 


a o BF W DN 


n+ 34 = 76 

- 29+ = 65 
-n-+ 321 = 416 

. n+ 508 = 900 

. 4,663 + = 7,142 
- n+ 8,364 = 9,430 


b 
55 +n = 97 


n+ 83 = 101 

n + 254 = 628 
727 +n = 743 

n + 2,545 = 5,004 
nm + 4,124 = 6,257 


PRACTICE SET 18, Subtraction (page 39) 


1. 


2: 


3. 


3 hr. 10 min. 
—2hr. 3 min. 


7 Ib. 8 oz. 
— 3 lb. 14 oz. 


4 gal. O qt. 
— 2 gal. 3 qt. 


Oil. 2h is 
—2ft. 8in. 


Ziqt. 0 pt: 
— 1 qt. 1 pt. 


3 ft. 4: in, 
— 1 ft. 9 in. 


— 3 hr. 54 min. 


6 f 
541 817 
— 398 — 356 
$90.07 $28.42 
— 40.89 — 17.53 
19,233 35,476 
— 5,794 — 8,925 
48,300 79,213 
— 16437. — 59584 
Cc 
n+ 12 = 82 
48 +n = 64 
545 +n” =711 
n+ 468 = 805 


n + 5,847 = 5,898 
3,869 + n = 7,447 


b c d 
15 Ib. 15 oz. 7 gal. 2 at. 
— 5Ib. 15 oz. — 4 gal. 1 qt. 
30 min. 8 sec. 10 yd. 1 ft. 
— 12min. 24sec. — 8 yd. 2 ft. 
8 hr. 13 min. 35 Ib. 10 oz. 


— 16 1b. 15 oz. 
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PRACTICE SET 19, Subtraction (page 187) 


o= nz 
+ + 
S = 
=|2 
Il i 
= os 
r+ 
n[2 ola 
= 
19100 ll 
Il eof 
l00 ia 
ite | 
2 off 
NW +1 
Il I 
id Ss 
+ + 
[o9) |e) NIM 
Nn 


2 a2 ole 


me 22 oe 
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e rex 
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eo SE ot 


CG Ho -lo 
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PRACTICE SET 20, Subtraction (page 195) 


TO IN 


Ost lo 


alm 19 


cIN lO 


Os Lo 


LAID IN 


Nilo 1 


Qo it 


ols lo 


AIM eI 


Ost NIL 


| 


IM LO 


ee TE 
i ll l 

CoN) To) = ols 

-_ + 
xe ee 


PRACTICE SET 21, Subtraction (page 199) 


iT) Ie} 


baler) 


= Ne 


2 tho 


l1=n+} 


oof 
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PRACTICE SET 22, Subtraction 


a 

1 8 
— 12 

2, 121 


b c 
102 8% 
=6 4 
4p 
ms en 


PRACTICE SET 23, Subtraction 


1. 183 
~9t 


415 Abo e 9352 


iat 108 
=iy = Sb 


(page 250) 
d 
93 


— 53 


178 


=e 


(page 251) 
123; 


PRACTICE SET 24, Subtraction (page 255) 


17-4=n 174-9L=n 
2.155 -72=n 143-63 =n 
a b c d 
3 5h 28 183 93 
-4% - -9% -@ 
4,- 15 163 72 3h 
“4% 88 -5H -2 
5 14¢ 122 103 92 
— 85 — 113 — 33 — 83 


131 
— 52 
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PRACTICE SET 25, Subtraction (page 265) 


a 


1. 0.9 
— 0.3 

2 6.8 
— 6.2 

3. 3.798 
— 2.727, 


L. 8.0 
— 5.2 

2 91.05 
— 42.49 

3 7.537 
— 5.899 

4. 4.825 
— 2.936 


b 
0.5 


— 0.3 


—_———_ 


—_—__——_ 


c 


0.7 
— 0.2 


8.2 


d 


095 
— 0.94 


‘ $$ —____— —_——————_ 


eee Ss 


PRACTICE SET 27, Multiplication (page 50) 


1. ar 
x2 
2. 952 
«:. 
3. 4,316 
x3 
4. 9,097 


84 


76 


PRACTICE SET 28, Multiplication (page 53) 


1. 76 
x 34 
2. 604 
x 78 
3. $6.39 
X 65 


b 


52 
x 78 


584. 
X 39 


$5.07 
x 94 


Cc d e 
35 87 27 

xX 29 x 35 xX 96 
769 947 409 
<x 47 x 83 x oF 
$9.48 $8.56 $7.20 
x 76 x 49 x 33 


PRACTICE SET 29, Multiplication (page 55) 


1. 498 
Xx 573 


2. . O73 
x_709 


3. 694 
x 578 


858 
x 796 


640 
x_769 


837 
XxX 426 


Go7 572 
xX 284 xX 834 


728 
x 605 


905 
X_ 398 


549 
x 937 


285 
Xx 768 


PRACTICE SET 30, Multiplication (page 59) 


a b 
58 43 
x 67 x71 
384. 507 
x"536 x 709 
$8.54 $9.23 
«x 67 x 5/74 
; 5,472 1,036 
xX 3,689 xX 4,751 
a 
-7/2X43=n 


. n = 475 X 682 


er? d 
75 88 


x 94 


813 
X 678 


$14.34 
x 78 


8,925 
Xx 7,604 


x 60 


749 
x 395 


$91.53 
x 842 


3,176 
9,296 


n = 56 X 325 
670: x°523'= » 


f g 
49 64 
x47 x57 
760 269 
x90 x75 
$8.09 / $6.94 
x78 / x85 

x 

749 684 
xX 653 x 749 
900 760 
x 407 x 800 
736 607 
x 509 x 805 

e f 
26 73 
x 98 x 85 
686 457 
x 427 X 239 
$37.25 $52.48 
x 658 x 408 
8,942 12,845 
x 4,376 x 6,497 

Cc 

742 x 839 =n 
437 x 988 = n 
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PRACTICE SET 31, Multiplication (page 69) 
a b Cc 


1. 6 hr. 4 min. 21b.loz. 5 ft. 3m. 
x 4 x 8 x3 


2.3hr.20min. 3qt.lpt. 4ft.5in. 
x3 xe x3 


3. 2 gal. 3 qt. 4yd.2ft. 61b.3 02. 
x 5 x 6 xs 


PRACTICE SET 32, Multiplication (page 298) 


a b c 
18x4f=n iXZan 3x2=n 
2.2xb=n +X2=n 2x$=n 
3.2x3=n $X4z=N Sxt=n 
4.4x2#=n Bxi=n *X3= 
PRACTICE SET 33, Multiplication (page 299) 
15x ¢=n 3xX3= 6X Z=n 
2.7Xz=N 9xt#=n 12x = 
3.18 xX4Z=n 5X m= 3x$=n 
4.16x2=n 7X$=n 2xg=n 
PRACTICE SET 34, Multiplication (page 300) 
1.2x12=n &x7=n 4x 24=n 
2.2?x15=n +X 35=n ix 1l6=n 
3.x 18=n 3x 20 =n 4x 36 =n 
4.2x9=n 2x 75 ='n tx l4=n 


S yd. 1 ih. 


4 min. 12 sec. 


12 min. 45 sec. 


ol 


fos) (és) 


e 
3 lb. 4 oz. 
_... 
5 ¥id..1 f6 

x2 
4 qt. 1 pt. 
x 6 
d 
x2=n 
xXZ=N 
xz=n 
xz=n 
xXF=n 
xXz=n 
xX2z=n 

Xf=n 

Z1l0=% 

“25 =n 

xXx3=n 

xXx6=n 


PRACTICE SET 35, Multiplication (page 303) 


a b c d 
1,.25x3h=n 43x li=n 6x4=n 52x 2t=n 
2.43 xX 33 =n 1, x 2 =n x lj=n 43 xX 63 =n 
3.3 xS=n 5X 4,=n 33 x SL =n 2x 32=n 
4. 22x 6L =n 32 xX 23 =n 13x 44=n 13x 1lj=n 
5. 3x44=n |. xian 22 xX 24 =n 73 X 3h =n 


PRACTICE SET 36, Division (page 105) 
a b c d e f 


1. 7)455 6) 247 4)631 3)893 5)255 8) 249 


’ 
* 


2. 8)428 7)473 3)585 2) 167 9)504 6)473 

3. 5)1,933 6)5,627 9)6,708  8)3,831 6)5,140 9)4374 
4. 6)3,831 9)7,105 8)3,980  3)1,374 5)2391  4)3,885 
5. 7)3,429 4)2,328 2)1,173 65,060  8)4626 9)1,512 


PRACTICE SET 37, Division (page 106) 
a b c d 


1. 5)20 min. 10 sec. 3)6 gal. 3 qt. 2)8 ft. 4 in. 4) 12 Ib. 8 oz. 
2. 4)5 ft. 8 in. 6)7 hr.6min. 5)11 yd. 2 ft. 7)8 lb. 5 oz. 
3. 2)7 gal. 2 qt. 3)4 qt. 1 pt. 8)10 min. 40 sec. 4)1 ft. 4 in. 


A. 3)1 Gt. 1 pt. 5)1 hr. 15min. 6)2 ft. 6 in. 2)3 qt. 0 pt. 
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PRACTICE SET 38, Division 


a b 
1. 4) 1,288 6) 2,739 
2. 2) 1,572 9)575 
3. 8)$68.99 5)$18.95 


PRACTICE SET 39, Division 
a 
1. n = 2,415 +7 


2.113 = ("xX 3) +2 
3. 2,871 = (n xX 8) +7 


PRACTICE SET 40, Division 


a b 
1. 63)5,292 14)931 
2. 53)1,337 74)2,682 
3. 43)975 42)2,184 
4. 13)1,167 62)1,238 


PRACTICE SET 41, Division 


1. 69)1,720 57)4,332 
2. 48)2,160 78)1,091 
3. 77)7,084  38)2,394 
4. 37)1,094 67)5,511 
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(page 108) 


Cc d 
2) 134 9) 2,947 
7)2,646 8)4,168 
9) $69.20 7) $59.73 
(page 108) 
b 
2,/32 +4=n 


2,309 = (n X 5) + 4 


7,521 =(" x9) +6 


(page 138) 


Cc 


44)3,241 
84) 3,108 
94)7,217 
31)2,666 


(page 140) 


87) 5,570 
17) 583 

68) 3,636 
49) 1,130 


d 
51)3,770 


22)2,012 
93) 2,232 
82) 1,494 


97) 3,244 
47) 3,206 
98) 7,519 
88)3,341 


e 


3)2,834 8) 934 

5)3,728 6) 4,508 

3)$11.76 4)$38.57 
a 

n= 762 +6 


f 


1,578 = (n xX 2) +0 


4,828 =(nx7)+5 


e 
83) 5,440 
34) 580 


72) 6,047 
32) 2,228 


29) 1,639 
89)2,279 
58) 870 

99)8,712 


f 
23) 1,298 


64) 2,403 
91)5,383 
54)2,484 


79)3,871 
59) 2,546 
39) 1,632 
28) 2,664 


PRACTICE SET 42, Division (page 143) 


a b c d e f 
Tr: 25) 1,075 65) 5,390 16) 548 45) 4,227 75) 2,150 66) 3,234 
2. 86) 3,083 35)2,310 95) 6,478 26) 2,273 36) 1,761 55) 4,180 
3. 46)725 15) 1,095 76)7,371 56) 1,904 85) 4,928 96) 3,103 
PRACTICE SET 43, Division (page 144) 
1. 43)384 91)286 68) 612 29) 209 95) 575 26) 382 
2. 17)590 76) 4,704 52)936 94) 4,381 56) 2,991 38) 2,736 
3. 87) 4,002 13)885 67)2,411 89) 5,147 41)939 37) 1,838 
a b Cc 
4. 3,513 = (nx 46)+17 2,048 = (24x 85)+n 894= (n X 32) + 30 
5. 85 X n = 6,290 nX74= 2,146 55 X n = 5,335 
PRACTICE SET 44, Division (page 222) 
a b c d e 
A 38) 1,783 45) 2,733 83)5,810 54) 4,229 79) 1,643 
2. 57) 17,328 21)9,590 17) 13,413 63) 42,258 96) 77,754 
3: 85) 13,828 46) 17,957 68) 16,660 89) 62,837 92)8 187 
4. 42)20,160 56) 6, 132 71)37,642 66) 53,986 95) 38,570 
PRACTICE SET 45, Equivalent fractions (page 116) 
a b Cc d e f 
| : nA Is 2 3 — 12 ee 2A, 
“3.6 27 iH q-> 16 4 § 4 7 15 ” 
9 § 9 ot 15 2 = 1 pe eg ae 2 2 12 
CSG: am <4 11 n 27 x 20be 10 5 25 7 n 
3.226 B23. 2 et eo a ae ea 
"9-7 6 18 24 ~ 3 30 7 3 'n 9 ~ 27 
ir a i 2 ec ee ae 


_ Probability 


You have often heard someone 
say, “The chances are that it will 
rain tomorrow,” or “It is probable 
that our team will win the game.” 

In mathematics the study of the 
chances of a certain event happening 
is called probability. Probability is 
the measure of how often a given 
event can occur. 


1. Shown in the picture below is a 
pair of dice. 


TE: 


If you were to pick up one die and 
examine it, you would see that it has 
6 sides. Each side has a different 
number of dots on it, from 1 to 6. 
When you toss a die, it can land with 
only 1 of its 6 sides up. Soa die can 
land in _?. of ?_ possible ways. 


2. The sample space for tossing a 
die is the set of all possible ways the 
die can land. In this case it has * 
members. 

Copy and complete the sample 
space shown below for tossing a die. 
Each number in the sample space is 
the number of dots on the side that 
lands face up. 


{1, 2s 3, ? 2 ? } 


Ee, Genes prem 


3. How many members are there 
in the sample space for tossing a 
die? In how many ways can 4 dots 
land face up on a die? Then the 
probability of a die landing with 4 
dots up is 1 out of 6, or §. 

The probability of a die landing 
with 6 dots up is 2. out of 2, or 2 


4. To “toss a 2” means that you 
must throw the die so that 2 dots 
land up. What is the probability 
that you will toss a 2? 


5. What is the probability that 
you will tossa1? a3? a4? 


6. Suppose in throwing a die you 
toss a 4. When you throw again, 
do you think the probability of toss- 
ing a 4 is still §? 

e How many members are in the 
sample space for each toss? Is 
4 one of these members? Then 
no matter what you tossed the 
first time, is the probability of 
tossing a 4 stiJl 1 out of 6, or 1? 

e Assume the die you are using is 
a “fair” die. You have just 
tossed a 4 three times in a row. 
What is the probability that you 
will toss a 4 on the next toss? 


7. Try an experiment. Toss a die 
60 times and keep a record of how 
often you toss a4. How many times 
do you expect to toss a 4? 


More probability with dice 


1. On page 338, you learned that 
the probability of tossing a 2 is 1 
out of 6, or 4. The probability of 
tossing a 3 is also 1 out of 6, or . 
But suppose you are asked for the 
probability of tossing either a 2 or a3. 


> How many members are there in 
the sample space? 

> You will be successful if you toss 
a2. You will also be successful if 
you toss a3. So you can be success- 
ful in how many ways? 

& So the probability of tossing 
a2 ora3is2 out of 6, or 2. 


2. What is the probability of toss- 
ing either a 3 or a 5? of tossing 
either a 1 or a 6? 


3. Suppose you are asked to find 
the probability of tossing either a 4, 
a5, ora 6. 


> How many members are there in 
the sample space? 

> In how many ways can you be 
successful? 

> Then the probability of tossing 
either a 4, a 5, or a 6 is 3 out of 6, 
or 2. 


4. What is the probability of toss- 
ing either a1, a3, ora5? 


5. What is the probability of toss- 
ing either al,a2,a3,a4, ora5? 


6. What is the probability of not 
tossing a 6? 


7. What is the probability of not 
tossingal? a2? a4? 


8. How many even numbers of dots 
are in the sample space for one die? 
Then the probability of tossing an 
even number of dots is 3 out of 6, 


or 2. 


9. What is the probability of toss- 
ing an odd number of dots? 


10. How many members of the 
sample space are not even numbers? 
Then what is the probability of not 
tossing an even number of dots? 


11. What is the probability of not 
tossing an odd number of dots? 


12. How many members in the 
sample space are either even num- 
bers or odd numbers? Then the 
probability that you will toss either 
an even number of dots or an odd 
number of dots is 6 out of 6, or ?. 

Describe in your own words what 
a probability of 1 means. 


13. How many members in the 
sample space are neither even num- 
bers nor odd numbers? Then the 
probability that you will toss neither 
an even number of dots nor an odd 
number of dots is O out of 6, or ?. 

Describe in your own words what 
a probability of 0 means. 
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More probability 


1. Suppose you have 10 slips of 
paper of the same size and shape. 
On the slips are shown the digits 
from O through 9, one digit on each 
slip. The slips are placed in a hat 
and a student is blindfolded and 
asked to draw out one slip. What 
do you think is the probability that 
he will draw a slip showing the digit 
5? 
> The sample space for this situa- 
tion has 10 members. What are 
they? 
> In how many ways can the stu- 
dent be successful? 
> So the probability of drawing a 
slip showing the digit 5 is 1 out of 
10, or 2. 

2. What is the probability that 
the student will draw a slip showing 
the digit 1? the digit 4? the digit 
7? the digit 9? 

3. When a student draws just one 
slip, what is the probability that he 
will draw a slip showing either a 5 or 
a9? 
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4. What is the probability that a 
student will draw a slip showing 
either a 2 or a 4? 


5. What is the probability that a 
student will draw a slip showing 
either al,a3,ora/7? 


6. What is the probability that a 
student will draw a slip showing a 
numeral for an even number? 


7. What is the probability that a 
student will draw a slip showing a 
numeral for an odd number? 


8. Try an experiment. Make ten 
slips of paper like those used in Ex. 1. 
Then perform the drawing opera- 
tion ten times and record how often 
you drew a slip showing the digit 5. 
How many times would you expect 
to draw a 5? 


9. Repeat the experiment in Ex. 8, 
but perform the drawing fifty times. 
How many times would you expect 
to draw a slip showing a 5? How 
many times did you? 


Bar arithmetic 


1. Look at the sets shown below. 


aeae 5, 10, 15, «3 

= {1, 6, 11, 16, - --} 
= {2-7)12, 17,+--} 
3 = {3,8, 13, 18, -- -} 
4 = {4,9, 14, 19, ---} 


The first set is named by the 
symbol 0. This symbol is read as 
zero bar and means that the first 
number in the set is 0. 


e In 0, each number is how much 
more than the number before it? 
In 0, each number is a multiple 
of what number? 

What is the next member of 0 
after 15? 

e Is 35 a member of 0? 


2. The next set is named by 1, or 
one bar. It begins with 1. 


e Each number in I is how much 
more than the number before it? 
What is the next member of I 
after 16? 

e Is each member of I a multiple 
of 5 plus 1 more? 

Show that these numbers are 
members of 1, 


31=(5 x6) + 2 
46= (5X 2)41 
3. Look at 2. Is each member of 


2 a multiple of 5 plus 2 more? Is 37 
a member of 2? Is 72? . 


4. Each member of 3 is a multiple 
of 5 plus what number? Show that 
63 is a member of 3. 


G5 = (5-5 5) 


5. Each member of 4 is a multiple 
of 5 plus what number? Show that 
79 is a member of 4. 


79=6X2)42 


The sets of numbers shown in Ex. 
1 form a new number system called 
the bar-five system. This system 
has five numbers see are named by 
the numerals 0, I, 2, 3, and 4. 


6. Add a number in I to a number 
in 2. Is the answer a number in 3? 


e Is this number sentence true? 
142=3 


7. Add a number in 2 to a number 
in 3. Is the answer a number in 0? 
e Is this number sentence true? 
2+3=0 
— Write the bar-five numerals for 
the sum. To find the sum of 3 and 
4, for example, first find the sum of 
some number in 3 and some number 
in 4. Then find the set in which the 

sum can be found. 


a b 
8. 344= 0+4= 
earl 44+2=n 
0.443 = 4+1=n 


More bar arithmetic 


1. The table shown below is an 
incomplete addition table for the 
bar-five number system. 


e Find the box where the row for 
T and the column for I meet. 
That box should show the sum 
of Tand I. Does it? 

e Copy and complete the table. 

2. What is the sum of 1 and 3? 

What is the sum of I and 3? 
3. What is the sum of 3 and 2? 
What is the sum of 3 and 2? 


— Find the sums in the following 
pairs of number sentences. 


4.3+4=n 4+3=%n 

5.0+2=n 2+0=n 

6.1+4=n 44+ T= 

7,04+3)+2 =" 
1+(34+2) =n 

8. 44+2)+2 =n 


ZA4+24+2)=n 
9. Do the commutative and asso- 
ciative properties apply to addition 
in the bar-five system? 


9A9 


10. Multiply a number in 3 by a 
number in 2. Is the product in 1? 
Multiply another number in 3 by 

a number in 2. In which set is the 

product? Is this sentence true? 
2x3=1 

11. Multiply a number in 4 by a 

number in I. In which set is the 

product? Is this sentence true? 
1x4=4 

12. Copy and complete the multi- 

plication table shown below. 


13. Does the multiplication table 
show the same product for 2 x 3 as 
it does for 3 x 2? Does it show that 
4 x T is equal tol x 4? 
Is multiplication commutative in 
the bar-five system? 
14. Find the numbers that make 
these pairs of sentences true. 
@x3)xT=n 2x@Bxi=n 
@x2)x2=n 4X@Xx2)=n 
Is multiplication associative in the 
bar-five system? 


— Use the addition table you made 
for Ex. 1 to find the other addends 
that make these sentences true. 


a b 
15.4+n=2 0+n=3 
16.2+n=1 2+n=4 
17. 1-—lT=n 1-—0O=n 
18.0—-l1=n 1—-3=n 


19. When subtracting whole num- 
bers, can you subtract 3 from 1 and 
get a whole number as an answer? 

When subtracting bar-five num- 
bers, can you subtract 3 from I and 
get a bar-five number as an answer? 

Can you subtract any bar-five 
number from any bar-five number 
and get a bar-five number as an 
answer? 


— Use the multiplication table you 
made to find the other factors that 
make these sentences true. 


20.3xXn=1 2xXn=3 
21.1xn=I1 3xn=3 
22.4+2=7 O+4=n 
23.2+2=n 1+3=%n 


24. When dividing whole numbers, 
can you divide 1 by 3 and get a 
whole number as an answer? 

Can you divide 1 by 3 and get a 
bar-five number as an answer? 

Can you divide any bar-five 
number by any bar-five number and 
get a bar-five number as an answer? 


— Solve these sentences. 


2. 64+4-l=n 
26. 2*X2)4+0=n 
27. © Xiy —2Sa 
28.4x 84+3)=n 


22. (2+4)4+ 8x4 =n 
30. (3x4 +@x3)=n 
31.(2-4x(2@-4D=n 
32. 1+1)+@4+4 =n 


33. Suppose you wish to make a 
bar-four number system. What four 
numerals would you use? 


e Each number in 0 will be a mul- 
tiple of what number? 

e Each number in 1 will be a mul- 
tiple of 4 plus what number? 

e Each number in 2 will be a mul- 
tiple of 4 plus what number? 

e Each number in 3 will be a mul- 
tiple of 4 plus what number? 


34. Show the numbers missing from 
these sets in the bar-four system. 


Each number is how much more 
than the number named before it? 


35. Make an addition table and a 
multiplication table for the bar-four 
number system. 
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Geometric patterns 


[\ 
[\/\ 
[\/\/\ 
/\ /\ 
I\IVIVE\C\ 
/X/XIN/N/N/N 
A B C D 


1. Each side of triangle A has been separated into 3 segments of 
equal length. The interior of triangle A has been separated into how 
many smaller triangles? 


2. Each side of triangle B has been separated into how many seg- 
ments of equal length? Into how many smaller triangles has the 
interior of triangle B been separated? 


3. Copy and complete the following table. 


NUMBER OF SEGMENTS NUMBER OF TRIANGLES 
TRIANGLE INTO WHICH EACH SIDE INTO WHICH THE INTERIOR 
HAS BEEN SEPARATED HAS BEEN SEPARATED 


A 3 


4 
5 
6 


4. Examine the table you completed for Ex. 3 to find a pattern. 


e In triangle A, each side has been separated into 3 segments. 
The number of triangles in the interior is equal to the product of 
3 and what number? 

e In triangle B, each side has been separated into ? segments. 
The number of triangles in the interior is equal to the product 
of 4 and ?. 

« Does a similar pattern hold for triangles C and D? 


5. If each side of a triangle is separated into 10 segments of equal 
length, and the points are connected by line segments, how many 
smaller triangles will be formed in the interior? 
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More geometric patterns 


1, What name can be given to figure ABCD A 
shown at the right? Make a copy of this fig- 
ure and then do the following. 


p> Beginning with side AB, extend each side 

of the square } inch. That is, extend side 

AB 3 inch to the right, side BC 4 inch down, D 
side CD 3 inch to the left, and side DA 4 inch 

up. 

p> Connect the ends of the extended line segments with each other. 
What geometric figure is formed? 

2. Using the figure that you drew for Ex. 1, repeat the same pro- 
cedure. That is, extend each of the sides of the new square 4 inch 
in order. What figure is formed? 

3. Measure the sides of the triangle shown 
at the right. Are they equal in length? Cc 
p> Make a copy of triangle ABC. 
> Extend each side $ inch; side AB should 
be extended } inch up, side BC } inch down, 
and side CA 3 inch to the left. 
p> Connect the ends of the extended seg- 
ments. What figure have you formed? 
> Measure the sides of the new figure. Are they equal in length? 

4. Make copies of the figures shown below. Then extend the sides 
as you did in the exercises above and connect the ends of the new 
segments. What figure is formed in each case? 
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‘Functions 


1. What was done to each number 
named in column z below to get the 
number named in column y? 


x 
2 
4/7 
D 
6 


The number pairs in the table 
above can be listed like this. 


{(2, 5), (4,7), 6, 8), 6, 9)} 


This is called a set of ordered pairs 
because the order of the numbers in 
each pair is important. 

Suppose x stands for the first num- 
ber in each pair. Then does x + 3 
stand for the second number? 

A set of ordered pairs where the 
first number in each pair is matched 
with one and only one second num- 
ber is called a function. 

2. Often a rule can be written to 
show a function. The rule for the 
set of ordered pairs in Ex. 1 could be 
written like this. 


y=un+3 
This rule can be read as, ‘‘ The sec- 


ond number is equal to the first 
number plus 3.” 

If x is equal to 7, then the second 
number, or y, is equal to 7 + 3, or 
10. 

What is y when x equals 3? 9? 
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3. Look at the following set. 
{(4, 6), (7,9), (11, 13), ©, 2)} 


e If x stands for the first number 
in each pair, what would stand 
for the second number? 

e Can the following be used as a 
rule for this function? 

y=x+2 


e What is y when xis5? 10? 


4. Look for a pattern in this set of 
ordered pairs. 
{(2, 6), 8,9), ©, 15), (7, 21)} 
e Which of the following is the rule 
for this function? 
y=x+4 y=onxs 


e In the rule, does x stand for the 
first number and y for the sec- 
ond? What is y when z is 4? 


— Write a rule for each function 
shown below. 


5. { (4, 6), (7, 9}, (ld, 13)} 


6. {(7, 2), (11, 6), (10, 5)} 
7. {(2, 4), (3, 6), (4, 8)} 
8. {(1, 6), (2,7), (6, 10)} 
9. {(0, 0), (3, 12), (4, 16)} 
10. {(3, 3), (5,5), (7, 7)} 
11. (2,5), @, 7), 4, 9)} 
12. {(2,4), (3,9), (4, 16)} 


Graphing functions 


1. If the rule for a function is 
y = x-+6, which of the following 
ordered pairs is a member of this 
function? 


(1,6) (11,5) ©,1) 6,11) 


2. The rule for another function is 
y =x-+1. The ordered pair (0, 1) 
is a member of this function. What 
numbers are missing in the following 
pairs if they also are members of the 
function? 


(3,2) 6,4) @,+) 


3. A graph of the function in Ex. 2 
is shown below. Each point shown 
matches a member of the function. 

e To find the point for (8, 4), 
start at O and move 3 spaces to 
the right and then up 4 spaces. 
What letter names this point? 

e Point E is 5 spaces to the right 
and up 6 spaces. What ordered 
pair matches this point? 

e For each of the other points 
shown on the graph, name the 
ordered pair that matches it. 


4. Use y = «+ 2 as the rule for a 
function and find the following mem- 
bers of the function. 


(0,2), C2 )2, 2); 
(3,2), 4,2), 6 4)} 


Now copy the grid shown below 
and draw a graph of this function. 
The first two points of the graph are 
already shown for you. . 


5. Use y= 2 as the rule for a 
function and find the following mem- 
bers of the function. Then draw a 
graph of the function. 


{@, Lae (1, i, (2, eS? 
(3,2), 4 +), 6, 4), 
6," WF 


— Shown below are rules for three 
different functions. On a 7-by-7 
grid, draw a graph of each. 


6 y=2x2+3 
72y=2+2 
8 y=/—-—2 
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More about graphs of functions 


1. Shown on the grid above is the 

graph of a function. 

e Name the ordered pairs that are 
matched with the points shown 
on the graph. 

e Use the ordered pairs that you 
named to write the rule for the 
function graphed above. 

2. Shown on the grid below is the 
graph of a function. Write the rule 
for this function. 
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3. Use the edge of your ruler to 
see if all of the points of the graph 
in Ex. 1 lie along a line. Do all of 
the points of the graph in Ex. 2 lie 
along a line? 

4. The rule for another function is 
y =8—x. Find the following mem- 
bers of the function. 


{(2, 2), @, 20, @, 4s 
G, 7, 6 25: 4,51 
e Draw a graph of this function. 


e Do all of the points that you 
graphed lie along a line? 


5. Use y= xX (e—2) as the 
rule for a function. On a grid, draw 
a graph of this function. 

e Do all of the points of your 
graph lie along a line? 

e Can you always draw a line 
segment that includes all the 
members of a function? 


— For each of the following rules 
for functions, draw a graph of the 
function. 


6 y=x+4 
7.9= 2x2) =—1 
8 y= xUX2X 


9. g= fe x 2) +1 
10. g= (Xs) -1 
11. y= =X (& +1) 
12. y= aX @-—]D 


Positive and negative numbers 


1. The fifth-grade class has a fund 


for parties. The fund at one time 
contained $3. 

The class treasurer spent $4 for 
a party. To find how much money 
the fund had then, the teacher said 


that they had to subtract 4 from 3. 


e To show the subtraction of some 
number from 3 on a number line, 
do you draw an arrow to the 
left from the point for 3? 

e The teacher drew the following 
number-line diagram. She said 
that the arrows show the sub- 
traction of 4 from 3. How many 
units long is the top arrow? 
the bottom arrow? 


e Does the bottom arrow stop ata 
point 1 unit to the left of 0? 
Is there any whole number or 
fractional number that can be 
matched with this point? 

e The number that can be matched 
with the point that is 1 unit to 
the left of 0 is called negative one. 
It is a member of the set of 
negative numbers. The class 
fund contained negative one dol- 
lar. The class owed the trea- 
surer ” dollar. 


6. -2@41 12@6 


2. Since numbers shown at the 
left of O on the number line are called 
negative numbers, then numbers 
shown at the right of 0 can be called 
positive numbers. 

e You can write the numeral for 
negative one like this: -1. How 
would you write the numeral for 
negative two? for negative five? 

e You can write the numeral for 
positive one like this: +1. How 
would you write the numeral for 
positive two? for positive five? 


3. Did the class fund contain more 
money when it had $3 or when it 
owed $1? Which is the greater num- 
ber, +3 or -1? 

4. Which point is farther to the 
right on the number line, the point 
for *1 or the point for -1? Then 
which number is the greater number? 


“SS 2a 8 
— Copy each of the following sen- 


tences and replace @ with > or < 
to make the sentence true. 


a b c 
5. 1@*1 5@-3 +5 @ +3 


7. 4@0 5@*1 8@-1 


8. *1@0 78 @ 7-1 7@1 
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Graphing ordered pairs of integers 


Ce +6 


Re +2 


“6-5 4-3-2 “1:0 


Se =2 ep 


De -5 


1. Each of the number lines on the grid above shows a set of posi- 
tive numbers, a set of negative numbers, and zero. Joining these 
sets forms a new set called the set of integers. Points for ordered 
pairs of integers are shown on this grid. 


e To find the point for (*3, *2), start at O and move 3 spaces to 
the right and then 2 spaces wp. What letter names this point? 

e To find the point for (+5, ~3), start at 0 and move 5 spaces to 
the right and 3 spaces down. What letter names this point? 

e To find the point for (~4, *6), start at 0 and move 4 spaces to 
the left and then 6 spaces wp. What letter names this point? 

e To find the point for (-2, —5), start at O and move 2 spaces to 
the left and then 5 spaces down. What letter names this point? 

e In what direction do you move if the first number is positive? 
In what direction do you move if the first number is negative? 

« In what direction do you move if the second number is positive? 
In what direction do you move if the second number is negative? 
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— For each ordered pair of integers, find the matching point on the 
grid on page 350. Then write the letter that names the point. 


a b Cc d 
2. (17, +2) CY 2) Grr i2) CF, ne) 
3. (+6, ~4) (8,75) (+7, 0) Gr} 


4. Ona grid that is 22 spaces wide by 22 spaces high, graph in order 
from left to right the following ordered pairs of integers. As you 
draw a dot for each point, connect it to the dot for the point pre- 
viously located by drawing a line segment, Begin by connecting the 
point for (+5, +1) to the point for (+3, +3), 


(*5, +1) (*3, +3) (*1, +3) (1, +2) (*1, +4) 
(*1, +8) (1, +9) (1, +2) (7, +8) (5, 78) 
(-1, *4) (-1, -10) (3, -9) reir) (1, =16) 
(+7, -10) C5, 8) (+4, -8) (2,74) (+4, ~4) 
(*6, ~2) (*1, -2) (*1, -1) St): iS, 


What kind of animal does your finished picture show? 


5. Following the same directions as given for Ex. 4, graph the fol- 


lowing ordered pairs and join the 


points with line segments. 


Cl, 1) C3; 73) 5,4) (+3, +4) (15375) 
(*2, *8) (0, *7) (72, +5) (-3, *4) (-5, *4) 
ie z) Cop 2) (59; 55) (6, ~6) Cys) 
(“3, 5) (*1, 4) (3, ~4) (<1, -2) (73,75) 
(+5, —5) (*4, ~4) (+5, -3) (+3, -3) Cl) 
What kind of animal does your finished picture show? 

6. Following the same directions as given for Ex. 4, graph the fol- 
lowing ordered pairs and join the points with line segments. 

(4, +4) (3, +2) (0, +5) (0, *6) C1, *7) 
(3, +8) (4, +7) (7, *8) (8, +7) (10, *4) 
(10, 0) (8, -3) (6, ~4) (4, -2) (4, ~1) 
(5, -1) C5) (6, -3) (8, 2) (-8, 0) 
(6, +2) (6, +1) (4, ~1) (4, -3) (6, ~7) 
ee. (2; 5) (1, ~4) (4, -4) (*6, -5) 
i CG, 7} (710.77) aya) Go, aly 
(+10, ~2) (8, #1) (+7, 45) (2,77) Gia, 
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Arrow arithmetic 


1. Look at the sentences below. 
a. 17- =n b 8c =%N 


ce O9[=2 al0ti=* 


e Sentence a tells you to start at 
17 on the chart above and move 
one space to the right. At what 
numeral do you stop? Then 
what number makes sentence a 
true? The symbol — means to 
add what number? 

e Sentence b tells you to start at 8 
and move two spaces to the left. 
What number makes sentence b 
true? The symbol means to 
subtract what number? 

e Sentence c tells you to start at 9 
and move down one space. What 
number makes sentence c true? 
The symbol | means to add 
what number? 

e Sentence d tells you to start at 
10 and move up two spaces. 
What number makes sentence d 
true? The symbol 7 means to 
subtract what number? 

2. Solve each of these sentences. 
2A = 1 


mTTrTri=* 


12-- =n 


SLii=% 
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3. Look at the sentences below. 
e2NnN=N f,2% =n 


e Sentence e tells you to start at 2 
and move diagonally one space to 
8, The symbol \ means to add 
what number? 

° Why is 6 the number that makes 
sentence f true? The symbol / 
means to add what number? 


4. Solve these sentences. 


g 11s = % h 11 7 =” 


e The symbol \ means to sub- 
tract what number? 

e The symbol 7 means to sub- 
tract what number? 


5. Can you explain why this sen- 
tence is true? 1 | \ = iZ 


— Solve these sentences. 
a b 
6.17 7A|l = 3 inl) =n 


7. 2-ttt =n 12\\—=% 


8. 9Y“NIl =n 9Qlll =n 


9. Solve these five sentences. 


A/fe_ =n 4Aevev =n 
Ae jen 4% = 9 
Allece=n 


10. Write six different sentences to 
show how to move from 3 to 5. 


Pony Express 


TELOPE 
VALLEY 


You have read about the Pony Express in the early days of the 
West. The riders of the Pony Express had to travel fast, so they 
looked for the shortest possible routes between towns. The map 
above shows the towns served by Hopalong Digit, one of the first 
express riders. 


1. What route will enable Hopalong to go from East Gulch to West 
Gulch, passing through each town once and only once? 


2. Is the route in Ex. 1 also the shortest route? 


3. What is the shortest route from East Gulch to West Gulch and 
back to East Gulch? 


4. What is the shortest route from East Gulch to West Gulch and 
return that goes through each town twice and only twice? 


5. If the scale of the map were 3 inch to 1 mile, what would be the 
distance traveled on the route in Ex. 1? in Ex. 3? Is the route in 
Ex. 4 just twice as long as the route in Ex. 1? Explain. 
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Fascinating computations 


1. Look at these sentences. 
11 X11 = 121 
11 & VL = 12,321 
1,111 x 1,111 = 1,234,321 


In each sentence, does the middle 
digit in the numeral for the product 
name the number of digits in each 
factor? 

Show the next 8 number sentences 
in the pattern started above. The 
first of these sentences is started for 
you below. 


11,111 X 11,111 = 2 


2. What number times itself is 
equal to 12,345 ,678,987 654,321? 


3. Look at these sentences. 


3X37 =111 
6 X 37 = 222 
9 X 37 = 333 


You can rewrite them like this. 
(3x1) X37 = 111 
(3 X 2) X 37 = 222 
(3 X 3) X 37 = 333 


Show the next 3 number sentences 
in the pattern. 


4. Use the pattern to find the 
products in these sentences. 


27X37 = 2 21x37 =2 
18 X 37 = 2 24X37 = 2 
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5. Look at the pairs of number 
sentences shown below. 


1x3=3 2x2=4 
2x4=8 3x3=9 
3x5=15 4x4=16 
9x11 =99 10 x 10 = 100 


e In each pair of sentences, are 
the factors in the second sentence 
equal to each other? 

Is each factor in the second sen- 
tence 1 greater than one factor 
and 1 less than the other factor 
in the first sentence? 

How do the products in the two 
sentences compare? 


6. Complete these sentences. 

20 X 20 = 400, so 19 X 21 = 2 
25 xX 25 = 625, so 24 X 26 = 2 
30 X 30 = 900, so31 X 29 = 2 


— Write another number sentence 
to help you find the product for each 
sentence below. 


a b 
7.11xX13=n 39X41l=n 
8.14x16=n 61xX59=n 
9.17xX19=n 51 X49=n 
10..64x66=n 79X8l=n 
11.71 x69=n 74X/6=n 


12.99x10l=n 249 x 25l1=n 


Addition arrays 


1. The 5 and $ shown in the first row of yellow dots in figure A 
below are joined with red segments to the 2 shown in the second row. 
Does 3 name the sum of } and 1? 


2. Does the 7 in the second row of yellow dots name the sum of 
3 and 4? The 4} names the sum of ? and 2. 

3. The yellow dot containing the letter a is joined to Zand 3. What 
is the sum of 3 and 3? Then a stands for the number 135. 

4. Find the numbers that the other letters stand for in figure A. 


5. In figure B, the § names the sum of 2 and 4. The % names the 
sum of ; and ?. Then the letter ¢ stands for the number 7s. Find 
the numbers that the other letters stand for in figure B. 


6. Find the numbers that the letters stand for in figure C. 


Constructing perpendicular lines 


To make geometric constructions, you will need a drawing compass 
andastraightedge. The edge ofa good ruler can be used as a straight- 


edge. 


1. As you know, two lines that intersect in a point to form right 


angles are perpendicular. 


Suppose you are given line AB and are 


asked to construct another line perpendicular to line AB. 


> Place the metal point of your 
compass on A and open the compass 
a little wider than 4 the distance 
from A to B. © 


A 


p> Without changing the compass 
opening, put the metal point on B. 
Make an arc above line AB and an- 
other arc below line AB. 


9Ec 


\ 


> Keeping the metal point of the 
compass on A, swing the compass 
around to make an arc above line AB 
and another arc below line AB. 


p> Now use your straightedge and 
pencil to draw a line through the 
two points where the arcs that you 
drew intersect. 


2. Draw line segment XY that is 2 inches long. Now, as described 
in Ex. 1, construct a line perpendicular to segment XY. 

e Measure the distance from X to where the line you constructed 
intersects segment XY. Measure the distance from Y to where 
the line intersects segment XY. How do these measures com- 
pare? 

e To bisect means to separate into two parts of the same size. Did 
you bisect line segment XY? 

3. Draw a line segment 3 inches long. Now construct a line that 
is perpendicular to this segment and also bisects it. 

4. Suppose you are given line RS and a point P on line RS. You 
are asked to construct another line that is perpendicular to line RS 
and passes through point P. 


> Place the metal point of your compass on P. Make an arc that 
intersects line RS at the left of P and another arc that intersects 
line RS at the right of P, as shown in the two diagrams above. 

> Use the two points where these arcs intersect line RS as you used 
points A and B in Ex. 1. Follow the remaining steps in Ex. 1 to 
construct a line perpendicular to line RS. ; 

5. Draw a horizontal line and mark a point on this line. Now 
construct another line that is perpendicular to this line and also 
passes through the point you marked on this line. 

6. Draw a vertical line and mark a point on this line. Now con- 
struct another line that is perpendicular to this line and also passes 
through the point you marked on this line. 


More on constructing perpendicular lines 


1. Suppose you are given line MN and a point P not on line MN. 
You are asked to construct another line that is perpendicular to line 
MN and passes through point P. 


p> Place the metal point of your > Mark two arcs that intersect 
compass on point P. Open the com- line MN. Use these points as you 
pass so the pencil point is on the did points A and B in Ex. 1 on page 
other side of line MN. Use this 356 and do the remaining steps to 
opening to perform the next step. construct the perpendicular line. 


2. Draw a horizontal line and mark a point above this line. Now 
construct another line that is perpendicular to the line that you 
drew and also passes through the point that you marked. 


3. Draw a horizontal line and mark a point below this line. Now 
construct another line that is perpendicular to the line that you 
drew and also passes through the point that you marked. 

4. Draw a vertical line and mark a point at the right of the line. 
Construct another line that is perpendicular to the line that you 
drew and also passes through the point that you marked. 

5. Draw a vertical line and mark a point at the left of the line. 
Construct another line that is perpendicular to the line that you 
drew and also passes through the point that you marked. 

6. Draw line segment AB that is 2 inches long. 


e Construct a line perpendicular to segment AB at point A. 
« Construct a line perpendicular to segment AB at point B. 


ara 


Constructing squares 


1. Suppose you are given line segment AB and you are asked to 
construct a square using segment AB as one of the sides. 


> Construct a line perpendicular to 
segment AB at point A as you 
learned to do on page 357. 


> Keep the compass opening the 
same. Mark an arc on the line that 
is perpendicular to segment AB. 


> Keep the compass opening the 
same. Mark another are as shown 
in the diagram above. 


> Open your compass until the 
metal point is on A and the pencil 
point is on B.- 


> Keep the compass opening the 
same. Mark another are as shown 
in the diagram above. 


> Join the points you determined 
with line segments as shown in the 
diagram above. 


2. Draw segments 1 inch long, 2 inches long, and 3 inches long. 
Use each segment to construct a Square as described in Ex. 1. 
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Find the missing digits 


1. The multiplication example shown at the right and AL 

those shown below are written in code. You areaskedto xX 2F 

see if you can break the code. A 
Fach letter stands for a digit. Each time itisusedin 9 

an example, it stands for the same digit. The letter O L8 

always stands for zero. 

p> Look at the code names for the partial products. What is the 

sum of 3 and 0? Then what number does B stand for in the code 

name for the product? 

> What number added to 4 equals 8? Then is the second partial 

product equal to 540? . 

p> You now know that the second partial product is 540 and is the 

result of multiplying the first factor by 20. What number when 

multiplied by 20 equals 540? Then what is the factor that is repre- 

sented by AL? 

> Since A stands for 2, the first partial product is 243. The first 

factor is 27. What number times 27 equals 243? Then what num- 

ber does F stand for? 

> Write the multiplication example complete with all the digits 

that are now represented in code in the example above. 


43 
RO 


———. 


w 


— Break the code in each of the following examples. Then write 
the multiplication example complete with all the digits. 


a b Cc d 

2. Q 13 EEO BOY AOB 
x 46 x7 2 “x25 x CD 
1QWS BBO A,R BO DAD 
§.5 Q0 A,A OO 6,1 20 C2 40 
T,W TS B,L BO G,Y RO C7 DD 
3. CED QDN AT 9T 
xGJ x CN x9R “PS 
DD 1 A,O EN AOR 19P 
7,5 7D DC,A OO 2,N FO Q,T T O 
J,J 4G 15,8 7 8 AK FR P,ON 6 


(a) 
oa 
(—] 


4. The division example shown at the 40K 1 


right and those shown below are writ- 2Os eRe 2 
ten in code. You are asked to crack L L,0 0-0 
the code. Remember that the letter O 1,.BCC 
always stands for zero. B,B 0 0 
> What number equals2 — 0? Then C C2 
stands for 2. What is the divisor for the = 
example? 


> To find the number represented by LL,000, find the product of 
4,000 and 22. 

> In the example, X minus L equals one. Since L stands for 8, 
then what number does X stand for? 

> Find the numbers represented by the other letters. Then write 
the division example complete with all the digits. 


— Break the code in each of the following examples. Then write 
the division example complete with all the digits. 


a b 
5. xX 4 J 9A5R 
P)H, 8ML RR)ROALCR 
H,J OO AA,OOO 
1 4L ROL CR 
LHO A,A OO 
Hl 5 OR 
HL QQ0 
O 1R 
RR 
mae a 
6. 4,2 52 4,NOP 
2Y)J J,PMY N5)XN,X3T 
J 6,000 X 0,0 0O 
3, PMY Lx oT 
M,Y OO N,T OO 
Z,M M Y N2T 
Z,M OO NRT 
2yY O 
MY 
ae 3) 
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Napier’s Rods 
fofif2]3]4 {5 


7 


BBBEoneRO 
AAA Aas 
VAVAVAVAVAV VAN 


LOG VA 

OG 

i, 
WAZ 
VA 
Yd 
NA 


SESE 


RRS 


NAN 
INNS 


nN 
aes 


VA 
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About 350 years ago, a Scotsman 
by the name of John Napier made a 
computer for multiplication out of a 
set of bones. Here is how you can 
make a similar computer out of 
cardboard strips. 


p> Cut out a piece of cardboard 5 
inches long and 5% inches wide. 
Mark off half-inch square boxes on 
the cardboard. 

In the top row of boxes, write the 
digits O through 9. In the last box, 
write Index. Then write the digits 
1 through 9 down the right column 
as in figure I. 


p> Now draw diagonal line segments 
through all the empty boxes as in 
figure IT. 


p> Using a red pencil, write the nu- 
merals for the first nine multiples of 
O in the first column, the first nine 
multiples of 1 in the second column, 
the first nine multiples of 2 in the 
third column, and so forth. When 
the numeral for the multiple has 
two digits, write the tens digit on the 
left side of the diagonal and the ones 
digit on the right side of the diagonal. 
Your card should look like figure ITI. 


p> Now cut along the vertical line 
segments so that each column is a 


~ geparate card, or rod. You should 


have 11 rods. 


1. Suppose you wish to multiply 
369 by 6 using Napier’s rods. 
p> Pick out the 3, 6, and 9 rods and 
place them side by side. Then place 
the index rod at the right of the 
three rods as shown below. 


6x369 


p> Look down the index rod to the 
numeral 6. To find the product, 
you must add the numbers named 
diagonally as shown below. Start 
at the right and rename as you add. 


aaa 


p> The product is 2,214. 


— Find these products using your 
set of Napier’s rods. 


a b 
2. 128 X 6 367 X 8 
3. 425 x7 463 x 4 
4. /28 x5 3,425 x 6 
5. 2,683 * 9 9,730 X 8 


6. Suppose you wish to multiply 
482 by 35 using Napier’s rods. 
p> Pick out the 4, 8, and 2 rods and 
place them side by side. Then place 
the index rod at the right of the 
three rods as shown below. 


Ya\7| 
VAVAVAEN 
p> What is the product of 482 and 
5? This is the first of your two par- 
tial products. 

p> What is the product of 482 and 
3? Then what is the product of 482 
and 30? This is the second of your 
two partial products. 

p> Add the two partial products. 

p> Check your work by multiplying 
in the usual way. 


— Find these products using your 
set of Napier’s rods. 


a b 
7 71236 528 X 67 
8. 409 x 53 726 X 18 
" 9. 835 x 44 649 X 28 
10. 760 x 52 236 X 14 


33 


Factorial 


1. Look at these expressions. 
AxXxS x2xX1 
BxY7xX6xX5XK4X3xXKX2XK1 


e What is the last factor named 
in each expression? 

e What is the next to the last 
factor named in each expression? 

e Copy and complete the number 
expression below, following the 
pattern of the expressions above. 


SOxExXt XE RXLXSL 


2. Does 1X 2X3 X 4 name the 
same number as4 X 3 X2 X 1? 

Does 1X¥2X3X4X5X6 
name the same number as 6 X 5 X 
4x3x2x1? 

When the factors named in a mul- 
tiplication number expression are 
consecutive whole numbers that 
either begin or end with 1, the num- 
ber named by the expression is called 
factorial. The symbol for factorial 
is !. The expression 4! is read “four 
factorial.” It names the number 
4*3>2*x1, or the number 24. 


3. What number is named by 5!? 
4. What number is named by 6!? 


5. Copy and complete the follow- 
ing sentence to show the product of 
3! and 2!. 


3x2x1Ix2@x)=a2 
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— Find the products. 


a b 
6. 4! x 3! 6! x 2! 
7. 31 «3! 5! x 2! 


8. What number is named by 7!? 
What number is named by 3!? Then 
what number is named by 7! + 3!? 


5,040 +6 = 2 


9. Another way to show the divi- 
sion of 7! by 3! is given below. 


7xX6x5K4X3XK2Z2X1 
3x2xX1 


How do the last 3 factors in the 
numerator compare with the last 3 
factors in the denominator? Then 
does the following name the same 
number as the expression above? 


7X6X5xX4 


What number is named by the ex- 
pression above? How does this 
number compare with your answer 
for Ex. 8? 


10. Is this sentence true? 


5X4X3XK2xX1 
3X2xX1 


What number is named by 5! + 3!? 


=5xX4 


— Find the quotients. 


11. 10! + 7! 71 +4! 


12. 9!+5! 12! + 10! 


Alphabet symmetry 


1. Inrow 1 of the diagram below are shown the letters of the alpha- 
bet. Copy the letters in row 1 exactly as shown. 


©ABCDEFGHIJKLMNOPQRSTUVWXYz 
@AG) 
@Vd0 
@VBC 


e In row 2, the first three letters of row 1 are shown as they would 
appear if they were reversed from side to side. Copy and con- 
tinue row 2 to show how all the letters of the alphabet would 
look if reversed this way. 
Suppose you took the first three letters shown in row 2 and 
reversed them from top to bottom. Then they would look like the 
letters shown in row 3. Copy and continue row 3 to show how 
all the letters you wrote in row 2 would look if reversed this way. 
e Row 4 shows how the letters in row 8 would look if they were 
reversed from side to side. Copy and continue row 4 to show 
how the other letters in your row 3 would look if reversed this 
way. 
2. Which letters are different in all four rows? 


3. Which letters are identical in rows 1 and 4, and also identical 
in rows 2 and 3? 


4. Which letters are identical in rows 1 and 2, and also identical] 
in rows 8 and 4? 


5. Which letters are identical in all four rows? Rite ge 


6. You know that a figure has line symmetry if a line can be drawn 
through it so that the part on one side of the line is the exact opposite, 
or reflection, of the part on the other side of the line. Do the letters 
you named in Ex. 2 have line symmetry? Do those you named in 
Ex. 3 have line symmetry? Do those you named in Ex. 4? Do 
those you named in Ex. 5? 


AA 


Topology 
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1. 


Take a rubber band and tie pieces of 


string tightly around it at four different points. 
Attach to the strings pieces of paper labeled 
A, B, C, and D. Place the rubber band on 
your desk as in figure L, 

You have now represented a closed path 
(the rubber band) with four labeled points 


(A, 


B, C, and D) in a plane (the desk top). 


The closed path separates the plane into two 
regions, one region inside the path and one 
region outside the path. 


Arrange the rubber band to form a circle 
as in figure II. Do the labels show points 
on the circle? Are the points in the same 
order as in figure I? Does the circle sep- 
arate the plane into one inside region and 
one outside region? 


Without lifting the rubber band from 
the desk, arrange it to form a square as in 
figure III. Are the points still in the 
same order? Into how many regions does 
the square separate the plane? 

Arrange the rubber band to form a tri- 
angle as in figure IV. Are the points still 
in the same order? Into how many re- 
gions does the triangle separate the plane? 
Stretch the rubber band as shown in 
figure V. Are the points still in the same 
order? Into how many regions does this 
figure separate the plane? 

List two ways in which all five closed 
paths you have shown are alike. If you 
think only of the order of the points and 
the number of inside and outside regions, 
are these five closed paths the same? 


INQUIRY 


been stretched, or distorted, without tearing or joining. Topology 
is sometimes called rubber-sheet geometry. 

2. Suppose you had a rubber sheet and drew on it a circle with the 
center at O. If you stretched and pulled the sheet, the circle might 
look like figures VII and VIII shown below. 


e In each figure, does the closed path Separate the plane into just 
one inside region and one outside region? 
e In each figure, is point O inside or is it outside the closed path? 
In topology, all three figures are the same. 
3. In topology, two of the drawings below are related to line seg- 
ment AB. Paths CD and GH have one property in common with 
segment AB. They do not cross themselves, 


Which paths below have one property in common with segment AB? 
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The Mobius strip 


1. One of the more famous. sur- 
faces in topology is called a Mobius 
strip. This is a strip that has just 
one surface, or side. How many 
surfaces does a regular strip of pa- 
per have? 


2. To make a Mobius strip, do 
the following. 


p> Cut out a strip of paper 1 inch 
wide and 18 inches long. On one 
side, label one end AB and the other 
end BA, as shown above. 


me 3 


p> Hold one end flat and twist the 
other end so that the letters are 
facing the other way. 


p> Now fit the ends together so the 
A on one end is over the A on the 
other end, and the B on one end is 
over the B on the other end. Tape 
or glue the ends together. 
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3. Take a pencil, and starting half- 
way between the edges, trace a 
path around the strip. 


e Do you find that you come back 
to your starting point? 

e Is the path you made shown on 
every surface of the strip? 

e Did you trace just one long path? 
Then does the strip have just one 
surface? 


4. Now, using scissors, cut the 
strip along the path you marked. 
When you finish, how many strips 
do you have? 

Trace a path halfway between 
the edges of this new strip. How 
many surfaces does the strip have? 
Is the new strip a Mobius strip? 


5. Make a Mobius strip 15 inches 
wide. Mark the strip into thirds 
by making a mark j inch from each 
edge. Start at one of the marks and 
cut the strip always staying 4 inch 
from an edge. How many strips do 
you get? How many of them, if any, 
are Mobius strips? 


6. Make a Mobius strip 2 inches 
wide. Mark it into fourths, start- 
ing 4 inch from an edge. Cut as 
you did in Ex. 5. Cut the final loop 
so that no strip is wider than 5 inch. 
How many strips do you get? Are 
any of them Mobius strips? 


Simple closed paths 


ae 


1. Shown above are four closed paths. Which ones do not cross 
themselves? Closed paths that do not cross themselves are called 
simple closed paths. Every simple closed path has how many inside 
regions? how many outside regions? 


2. How many inside regions does each figure below have? Which 
of the figures below are simple closed paths? 


AES HE 


3. Is the figure below a simple 4. Copy the figure in Ex. 3. Then 
closed path? Is point T inside or is draw line segments from T to A, 
it outside the path? Name the T to B, T to CG, and T to D. 

points outside the path. e Does each segment that joins a 
point inside the path with a 
point outside cross the path an 
even number or does it cross 
the path an odd number of times? 


5. On the figure you drew for Ex. 4, 
draw segments SA, SB, SC, and SD. 
e Does each segment that joins 
a point outside the path with 
another point outside cross 
the path an even number or 
does it cross the path an odd 
number of times? 


INQUIRY 
W 


I 
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TIME 


LENGTH 


LENGTH 
Metric 
System 


AREA 


VOLUME 


WEIGHT 


LIQUID 
MEASURE 


TABLES OF MEASUREMENT 


60 seconds (sec.) make 1 minute (min.) 
60 minutes make 1 hour (hr.) 


12 inches (in.) make 1 foot (ft.) 
3 feet make 1 yard (yd.) 

36 inches make 1 yard 

5,280 feet make 1 mile (mi.) 


10 millimeters (mm) make 1 centimeter (cm) 
10 centimeters make 1 decimeter (dm) 

10 decimeters make 1 meter (m) 

10 meters make 1 dekameter (dkm) 

10 dekameters make 1 hectometer (hm) 

10 hectometers make 1 kilometer (km) 


144 square inches (sq. in.) make 1 square foot (sq. ft.) 
9 square feet make 1 square yard (sq. yd.) 
1,296 square inches make 1 square yard 


1,728 cubic inches (cu. in.) make 1 cubic foot (cu. ft.) 
97 cubic feet make 1 cubic yard (cu. yd.) 
46,656 cubic inches make 1 cubic yard 


16 ounces (oz.) make 1 pound (Ib.) 
2,000 pounds make 1 ton (T.) 
2,240 pounds make 1 long ton 


8 fluid ounces (fl. oz.) make 1 cup (c.) 
2 cups make 1 pint (pt.) 

2 pints make 1 quart (qt.) 

4 quarts make 1 gallon (gal.) 

32 fluid ounces make 1 quart 


4 ae make 1 quart Pages 371-378 (Glossary, Index) 
not required. This is the last page. 


